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A thousand cars in seven days—a million dol- 
lars’ worth of Jeffery Fours and Sixes sold in a 
week — that is the record established by the 
Jeffery organization at the Chicago show. 


One hundred and thirty-eight cars were sold 
for immediate delivery. Dealers’ orders were 
taken for one thousand and seventeen for deliv- 
ery before April first. 

Seven thousand dealers’ orders have been taken 
to date. This number exceeds the possible pro- 
duction of the big Jeffery works for five months 
to come. It means that in March, April, May 
and June, Jeffery cars will be hard to get. 


The public now knows that the Jeffery Four 
leads the medium priced field. It is now simply 
a question of factory production and deliveries. 


Fifteen hundred and thirty-nine people reg- 
ai: for demonstrations during the Chicago 
Show. Manufacturers of other cars, salesmen 
interested in other lines and dealers selling all 
cars came to see the Jeffery — all pO 2 the 
Jeffery Four at $1550 to be without competition. 


A buyer stepped into the exhibit of a five 
thousand dollar car near us. He said,‘*What 
do you think of this Jeffery over here??? The 
salesman replied, ‘*I think so well of it that I 
told a friend of mine—who cannot pay our 
price—to go and buy a Jeffery.”’ 


Million Dollars 
In a Week 


ay. cars a day are being produced in the 
Jeffery works. Think what it means to build 
that number of cars in the Jeffery way. 


Fifty-six Jeffery Fours and Sixes were shipped 
by the factory on a day when a blizzard was 
raging through the country. The Jeffery pay 
roll today is the largest in the history of the com- 
pany. The shipments for January exceeded by 
one hundred per cent those of January one year 
ago. February beat the same month last year 
by two hundred per cent. 


A great period of prosperity is opening up in 
this country and the big Jeffery organization, with 
the new Jeffery Four and Six, is on the wave. 

There are reasons for this prosperity. Here 
they are: 

The Jeffery Four is the first light weight, high grade 
car, equipped with a modern European type of high speed 
bloc-type motor, to sell in this country for less than $2500. 

Take it from the tip of the radiator to the tail lamp 
and there is quality in every detail. Bosch Duplex sys- 
tem, Rayfield carburetor, electric starting and lighting 
system, four speed transmission, imported annular ball 
bearings, Spicer universals, full floating type rear axle 
with imported annular ball bearings, Rothschild body, 
and quick getaway—from nothing to forty miles in 
twenty seconds. 

In 1916 the Jeffery type of car will be more common. 
The great demand for light weight and economy is 
forcing other manufacturers to imitate us. The day of 
the big, bulky car is gone and the Jeffery car is the car 
of the hour because— 


It's Economy Year, and feffery Made It So 





Jeffery Four 


Two passenger Four - - - - $1550 
Five passenger Four - - - - 1550 
Four passenger Sedan Four - . 2350 
Limousine Four - - - - 3000 
Two passenger All-Weather Ca ar - 1950 


Jeffery Six 


Two passenger Six - - - - - $2250 
Five passenger Six - - - - 2250 
Six passenger Six - - - - - 2300 


Five passenger Sedan Six - - - 3250 
- : - =< 
Limousine Six - = » e - 3700 


The Thomas B. Jeffery Company 


Main Office and Works, Kenosha, 


Wisconsin 
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EVINRUDE 


Do you know what “Evinruding” is? It is nota 

new sport because too many thousands are “Evinruding” 
to callit new. Dictionaries should describe it as making a motor-boat of 
any rowboat in less than one minute—of realizing all the pleasures of row- 
boating with any rowboat or canoe. The 


Se TRADE MARK +e, 


Tae. 


. 





Is powerful enough to 
tow several other boats. 


Is Vibrationless, quiet 


and smooth running. IDETACHABLE 


[ROW-BOAT-MOTOR. 


IT WEIGHS ABOUT 50 POUNDS AND CARRIES LIKE A SUIT CASE 
You Don’t Need to Own a Boat 





Built-In Reversible Magneto 


if you have an “Evinrude” because the “Evinrude” 
will attach to any boat whether rented or owned and 
its simplicity of operation enables women and children 
to enjoy the pleasures of “Evinruding” everywhere. 


In designing our 1914 models we have made them the 
most modern achievements in gasoline motor construc- 
tion. To add to their well known, great efficiency we 
have installed another exclusive Evinrude feature, the 


San Francisco, 423 Market Street 
Jacksonville, Fla., Foot of Main Street 


Call at your Hardware or Sporting Goods Dealer to see the 
“Evinrude’”’ or write for large illustrated catalog sent free. 


EVINRUDE MOTOR CO., 


BRANCH OFFICES 
Portland, Oregon, 106 Fourth Street 


which eliminates the carrying of 15 or 20 Ibs. of batteries 
necessary with similar motors. This magneto starts 
the motor with one-twelfith turn of the fly-wheel in 
either direction; is not affected by water or dampness. 


The motor drives the average rowboat 8 miles an hour 
or may be slowed down for trolling. Speed with a 
canoe 12 miles an hour. The “Evinrude” has been 
adopted by twelve governments and is used universally. 


182-F Street 
MILWAUKEE, WIS. 


Boston, 218 State Street 
New York, 69 Cortlandt Street 
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Motor Folks cali me the Master Six. 


I have earned the title. 


month alone men paid over $2,000,000 for me. 


I have set a new record for sixes. 


In one 


They had all the sixes of 


the world to choose from. They chose me. 


But first they made me prove myself. 
Only by living up to every claim did I win them. 


season’s service. 


They put me to tests equal to a 


Because I told my story in deeds rather than words—they were con- 
vinced, for they couldn’t deny what their eyes saw—what their senses 


perceived. 


Let me tell you in deeds the story of my master motor. 


as it won them. 


The Turning of the Tide 
Swiftly and surely the tide has turned 
to the Sixes. Motorists no longer are 
content with a power that lets go and 
grabs again at every other revolution. 
They now insist upon that quiet, steady 
pull, that luxurious smoothness that can 


come only from six cylinders. 


Until the Master Six appeared last 
year, buyers had thought of all Sixes as 
heavy cars, extravagant of fuel and tires; 
costly to buy and expensive to keep. 
But the Master Six opened their eyes. 


Here was a car of six cylinders at a 
moderate price, and even lighter than 
many ‘fours’ of equal power. Here was 
a motor so silent and smooth running 
that friction and wear might be for- 
gotten. A car which costs little to buy 


and little to keep. 


Power Lithe as a Panther 


Its master motor has six cylinders of 
long stroke and small bore. So it fairly 
floats up the hills on high gear. It can 
reach twenty-five miles an hour in ten 
seconds from a standstill. It can creep 
like a snail through the crowd and then 


It will win you 


be off like a greyhound at the touch of 
the throttle. 


This ability to run fast or slow on di- 
rect drive, to vary the speed at will 
without constantly shifting gears, puts 
the Master Six head and shoulders above 
its rivals, It gives a flexibility of power 
that is possible only among Sixes — and 
rare even there. 


Vibration is Power 
Thrown Away 


Vibration is wasteful as well as uncomfortable. 
It is power and fuel thrown away in joggling the 
car which should be used in propelling it. It 
throws useless strain upon bearings and tires. 
It means discomfort for the passengers, and in- 
creased fuel bills. It means the very life of the 
ear cut short. 


And vibration can’t be cured by a makeshift. 
The only escape from it is in a six cylinder motor; 
where the impulses overlap; where the flow of the 
power stream is continuous. 


The easy gliding motion of the Chalmers Six 
is like a caress. 
real Six know nothing of its charm. 


A One Motion Starter—A Non- 
Stallable Motor 


One swing of a switch at the outset—and this 
is what happens. The Chalmers-Entz electric 
starter spins the engine to start it. 


You who have never driven a 


Chalmers Motor Company, Detroit 


19} 


But that isn’t all. If some unusual demand 
upon the engine should cause it to falter, the 
starter keeps it running until it picks up again. 

There’s no chance to be stranded in a throng 
or on a dangerous crossing. It makes the motor 
unstallable. 
Chalmers-Entz system is without a parallel 


The Test That Tells the Tale 


and the only one 


In simplicity and sureness, the 


The true measure of value 
is performance. What will the car do in service? 

that’s the question. 

So we have arranged the Chalmers Road Test. 
We make our appeal for the Chalmers Sixes 
through the cars themselves. We submit the 
evidence of deeds rather than of words. 

Make this test 
Put the burden of proof on the car itself. It 
can’t conceal; it can’t exaggerate. It will give 
you a new standard by which to judge other 


—it is more than just a ride 


cars. 





The Master “Light Six” $1800 


I am the Chalmers Light Six. 
The son of a king—the Master Six. 


I am like my illustrious sire though built in a 
lighter mould. I have speed—more than you'll 
need. Though my master motor is light 1 have 
power to spare. Light on my feet, 1 am saving on 
tires snd frugal with fuel. I am easy to buy and 
easy to keep. 


Six-Cylinder Value—Four-Cylinder Price 


Many have waited for this day to come. They want 
a car of low first cost; yet a car of generous size and 
ample power. A light car, but not a little one But 
this car must be a Six. For they know that means a 
car easy to ride in, easy to run, and easy to keep. In 
the Master Light Six everything has been reduced tuo 
the simplest form, yet nothing essential has been 
omitted. It gives the luxury and economy of the Six 
at the price of a “Four.” 


Safety First Always 


When you ride in the light Six you can trust i 
Frame and axles are of heat treated steel with a four 
fold margin of safety. Gears and roller bearings ha 
withstood a crushing test of fifty tons. Its brakes will 
stop it within its length. Its electric starter prevent 
the motor from going dead at a critical moment. Th: 
gears lock themselves in mesh The shifting dev 
won't let you go wrong. The assurance of safety 
the corner stone of motor pleasure. 


Look at these features and try to match 
them at the price 

126-inch Wheel Base 

Electric Starter 

Clean Running I 

Tungsten Steel 


Six Cylinders 
Molded Oval Fenders 
Non-Stallable Motor 
Electric Lights 





Triple Heated Fue! Valves 

Timken Roller Bearings Left-hand Driv 

Locked Transmission Gears Center Control 

Chalmers Sectional! Piston 34-inch Wheels 
Rings Rayfield Carburetor 


Invisible Hinges 
Streamline Body 
Tapered Bonnet 


Multiple Dise Clutch 
Underslung Springs 
48 Horsepower 
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ROM one end to the other of this busy 
country electricity has been demon- 
strating its pre-eminence as the smoother 
and the booster of business. In large 
iiadiadiusien plants and small, in pro- 
duction centers of an immense variety, In 
public works and _ private enterprises — in 
every situation where POWER 1s needed 
electricity has been proving its twentieth 
century utility. It has inc reased liaht and 
good cheer by eliminating line shafting 
and substituting individual motor drive. 
it has reduced fire dangers and insurance 


ny 
Modern Uses of 
Electric Power 

















rates, and accident danger to workmen. 
It has promoted cleanliness. It has_re- 
duced power costs and proved its economy 
in related ways by simplifying operation, 
eliminating complexities in labor. 

The Curtis Turbine has become a strong 
factor in power generation and the great 
range of G-E Motors has enabled these 
splendidly modern devices to meet all the 
Intricate requirements of power transmis- 
sion today. The partial list on this page 
will suggest the remarkable scope of use- 
fulness in G-E apparatus. 


Amoskeag Mfg. Co. Indiana Steel Company, Panama Canal— 
Manchester, N. H.—Largest cotton Gary, Ind. Hundreds of thous- G-E Motors have helped to build 
mill in the world produce s O60 miles ands of horse power trom G-E and will Operate the tinished canal. 
of woven cloth an hour—uses G-E Motors in this largest steel mill in 
Motors throughout. the world. ‘Round the World’ 
ee eee Every year the General Electric 
Anheuser Busch Brewing Co. ‘er Power C Rai iet yor Ret 
. . | Mot er . Mississipp! River Power Co. Company puts out enough railway 
Of. Lous, oO. G- Noto! arene 1S Keokuk, lowa Lar gest power motors to operate an electric belt line 
used extensively In this well know n generating equipment in the around the world. 
brewery world—G-E Electrical equipment 


throughout. 


Buick Automobile Co. 
Flint, Mich.—When operating at full 
capacity this plant can produce a cara 
minute. G-E Motors used of course. 
trical 
N.Y. Central, 
vated and the 
hattan ‘Tubes. 


Cascade Tunnel, 
Great Northern R. R.—G-E Evctra 
Locomotives haul the trains through 
this famous tunnel. 


Catskill \queduct, 
New York City’s water supply—practically all 
the ‘trical equipment used in constructing 
this famous aqueduct was furnished by the Gen- 
tric Company. 


elec 
eral Elec 


Great Southern Lumber Co. 
Bogalusa 


uses G }: 


, La. Largest lumber mill in the world 
Motors exclusively. 


New York City 
No steam locomotives are 
on Manhattan Island. 

equipment 

the 

Hudson 


The Guarantee of Excellence 
on Goods Electrical 





Universal Portland Cement Co. 


Bufington, Ind. — Operated 
power furnished by G-E Motors. 


rathe— by 
allowed 

G-E Elec- 
used by the 
Interboro Ele- 
and Man- 


Warner Sugar Refinery Company, 
Edgewater, N. J.—Uses G-E Motor 
power extensively for all operations 
in connection with the refining of 
sugar. 


Wood Worsted Mill— 


American Woolen Company, Lawrence, Mass. 
G-E Motors used throughout this largest 
Worsted Mill in the world. 


1S 


Woolworth Building, 
New York City—Highest office building in the 
world erected by G-E Motor-driven hoists. 





Mark 


GENERAL ELECTRIC COMPANY 


Largest Electrical Manufacturer 


Atlanta, Ga Omaha, Neb. St. Louis, Mo. 
Baltimore, Md Chik Elmira, " in the World Memphis, Tenn. Philadelphia, Pa. Schenectady, N. Y. 
Birminghain, Ala Cincinnat Er Pa Milwaukee, Wis. Pittsburg, Pa. Seattle, Wash. 
Boise, idah Ch Fort Wa Ind Keokuk, lowa Minneapolis, Minn Portland, Ore. Spokane, Wash. 
Boston, Ma Col Hartford, Cor Knoxville, Tenn Nashville, Tenn. Providence, R. I. Springfield, Mass. 
Buffalo, N. Y Day ‘ Ind lis, Ind Los Angeles, Cal. New Haven, Conn. Richmond, Va. Syracuse, N. Y. 
Butie. Mont Day Jacksonville, Fla Louisville, Ky New Orleans, La Rochester, N. Y. Toledo, Ohio. 
Charleston, W. Va Den Col — Joplin, Mo Madison, Wis. New York, N. Y. Salt Lake City, Utah Washington, D. C. 
Charloite, N. ( Det Mich. of Agt Kansas City, Mo Mattoon, III Niagara Falls, N. Y. San Francisco, Cal. Youngstown, Ohio. 
t Texas, Oklahoma and Arizona business refer to Southwest General Electric Company (formerly Hobson Electric Co.)— Dallas, El Paso, Houston and Oklahoma City. 
For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 
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Fig. 1.—A waterspout located out in the ocean, about eight miles from Beau- 
The spout is almost vertical. 


fort, N. C. 


Waterspouts 

1, pw accompanying photographs show a 
N. C., in the early 

four or 


waterspout 


observed near Beaufort, part of 


1911 It was one of five seen on the 
same afternoon in the 
time three of these rather rare phenomena were in view 


two 


August, 


same general region. At one 


at once, but when the pictures were taken the 


smaller ones had broken. 


As nearly as could be ascertained, the base of the 


some six or eight 


spout was located out in the ocean 

miles from Beaufort Its height, which was calculated 
from the size of the photographs taken with an eight- 
inch (focal length) lens at an estimated 


distance of six miles, was about 2,000 feet. 
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be noticed. A closer view, however, would doubtless 


have shown that the rotary and progressive movements 
were very rapid. At times the column would become 
very tenuous, but the next minute would again become 
thick and dark. After twenty minutes had 
elapsed it gradually became thinner and thinner, broke, 
and the upper third was slowly drawn upward while 


A heavy 


about 


the lower part was dissipated by the wind. 
rain followed almost immediately. 

delusions prevail on the 
for example, the belief that they are 


Many popular subject of 


waterspouts; as, 


actual columns of water, sucked up from the sea, and 


Fig. 2.—The same waterspout, its inclination being less vertical. 
of this meteor is two thousand feet. 


The altitude 


French word trombe has often been borrowed by Eng- 


lish writers, but is hardly in current use. The revival 


of the word “spout” in scientific and genera! iiterature 


is a desideratum. 


Dr. Alfred Wegener of Marburg has recently pub- 
lished in the Meteorologische Zeitschrift a novel hype 
thesis as to the origin of spouts. The fact that these 


whirls begin in the upper air, and are not primarily 


due to conditions prevailing at the earth’s surface, has 


long been known to meteorologists, though inaccurate 


statements on this subject are commonly met with tp 
literature. There is no indraft of 
from all 
storm; the 


soi-disant scientific 
sides, as in a 


down- 


the lower air 


cyclonic spout works 





half an 
disappeared. 


It remained in view for nearly 


hour and, before it finally 


nearly the entire population of the city 


had assembled at the water's edge to see 
the remarkable sight 

According to the fishermen, waterspouts 
during the late sum- 


aire hot uncommon 


mer, but they very rarely assume the im- 
mense size of this one or have its sharply 
defined outlines. It is siill more unusual 
for one to remain so long unbroken. 

The day on which the observations were 
made was not different, perceptibly, from 
other summer days until late in the after 
hoon, when very heavy storm Clouds began 
to gather in the west. They moved slowly 
they had 


fourths of the western 


eastward, and, when come to 


cover about three 


sky, a slender waterspout was seen in the 


far distance, looking like a column of 
smoke from some factory chimney. It 


broke soon after it was first seen. 








ward from the clouds, and if it extends 
as far as the surface of the land or the 
sea it disturbs the air over only a small 
horizontal area just below it. 
Dr. Wegener believes that the spout is 
always merely the attendant of a thunder- 
squall; i. e., an atmospheric whirl en an 
elongated horizontal axis. The end of such 


a whirl is, according to this view, some 


times tilted downward until it reaches the 
spout. It 


earth, constituting a is pointed 


out that the axes of spouts are usually in 
clined at a considerable angle, rather than 
Even when the position ef the 


often 


vertical. 


axis approaches the vertical, it is 


seen to be inclined in its upper portion 


toward the neighboring thundersterm, a 


physical connection with which is thus 
suggested. 

There are few trustworthy observations 
of the direction in 


Inspection of the débris left 


which the air rotates 


in a spout. 








by a tornade furnishes the only satisfac 


It was next noticed that a pencil of 
cloud much nearer at hand, was grad Fig. 3.—Cross-section of a thundersquall (after Arrhenius), showing the circu- tory evidence on this subject, and en this 
ually extending itself downward. Its lation of the air currents about a horizontal axis. According to Wegener, if basis it has generally been believed that 
progress was very slow, and at times it the end of the whirl assumes a more or less vertical position it constitutes a there was no constant rule for the rota 


became so that it seemed to “spout.” 


pieces. As it ap- 
became slightly thickened, and 


attenuated 
separated 
proached the water it 
when it finally 
ocean, its 


consist of 


appeared to reach the surface of the 
sharply defined. <A 
vapor surrounded the foot and 
looking like the steam puffed out by a locomotive, slowly 
traveled upward to be lost in the tumbling 
clouds at the upper end of the spout. The upper end 
was of considerably greater diameter than the middle 
of the column, but there was very little evidence of the 
Violent rotary motion or the swift rush 
water that the books usually @escribe. A slow sway- 
ing of the column from side to side was all that could 


outlines became great 


cloud of large masses, 


mass of 


across the 


A violent “spout” on land is a tornado. 


that they may be dissipated by firing a cannon ball 
through them. These and other errors were fully dis- 
cussed in the Screnriric AMERICAN of June 10th, 1911, 
page 564. 

When a French or German 
refer to the class of atmospheric whirls to which belong 
the waterspout, landspout, and tornado, he calls them 
by the convenient generic name trombes (French) or 
tromben (German). The equivalent English word 
“spout,” which was in common use in this sense a 
hundred years ago, is now so rare that a writer hesi- 
use it, without an explanatory note. The 


writer has occasion to 


tates to 


tion of a spout, as there is for that of a 


cyclone. As the wind in a thunderstorm 
blows outward from the front of the storm at the 
ground, curves upward, and finally blows back into 


the storm to complete its circuit, if Dr. Wegener's hypo- 
thesis is correct, the direction of the spout’s rotation 
will depend upon whether the spout is formed at the 
left or the right side of the thunderstorm 
northern hemisphere spouts will usually form on the 
left side of thunderstorms. The right-hand 
of the winds with causes the 
itself toward the right to the left; but a 
vortex, instead of participating in the bodily movement 
of the latter, is left behind as the storm shifts sideways, 


In the 


deflection 


ascent storm to build 


and die out 
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The purpose of thi ypurnal is to record accuratel 
impiln. and taterecatin i the world’s provress tm scien 
title kn edue and induatrial achievement 


Extensions of the Food and Drugs Act 
NCE upon a time the histrionic exhibition of 
candor on the part of a certain soap-making 
concern which announced that its product was 

only “99% per cent pure” attracted considerably more 

attention than far more damnatory confessions of the 


ame nature de d 

The Food d Drug Act in these United States, 
aml analogous egisiation in other countries have 
wrought a remarkable revolution in the attitude of 





the publie toward many things that were once regarded 





is “impurities ind idulterants and were accord 
ingly in strong disfavor Artificial coloring matter 
preservatives, and the like have been to a certain ex 
tent robbed of their terror But the end is not yet 
The last report of the United States Bureau of Chem 
istry traces the oneration of two recent amendments 
to the Food and Drugs Act, which not only are signifi 
cant in thenmselve but open up new vistas to the 
student of practical ethics rhe Sherley amendment, 
enacted August “ird, 1912, deals with medicines brand 
ed with false and fraudulent statements concerning 
their effect i disea Ilundreds of these preparations 
have been analyzed by the chemists of the Bureau 
As a result seizure of several preparations was recom 
mended, and the prosecutions which followed were all 
won by default \lready a vast improvement in the 


iabeling of medicines has resulted. The long familiar 


claims a sure cure i reliable remedy,” ete., are 
being replaced on the labels by much more modest 
statement uch as will be found beneficial in” or 
will relieve many of the symptoms of Fewer nos 
trums than formerly are alleged to be cures for such 
erlous disease a uberculosis and cancer The sec 


ond amendment, | vn as the net-weight act, which 


dates from Maré d, 1915, requires that all packages 


shipped interstate commerce shall be plainly and 


conspicuously marked to show the quantity of the con 
tents Although effective from the above date, this 
law provides that no penalties shall be imposed for 18 
months, and the Bureau confesses that it may be years 


before ali the necessary data have been collected to 


Elaborate studies a 


insure equitable enforcement e 


now being made of such problems as shrinkage, varia 
tion of containers, errors in weighing, measuring, and 
counting by hand or machinery; 1. e., the factors that 
may. defeat the best intentions of the manufacturer 


to comply with the provisions of the law For the study 


of shrinkage, experimental shipments of a great variety 


of good ire being made to detect changes in weight 
ind bulk due to variations in temperatures and humid 
ity, and the 1 mal iter content of food is being 


The Central Electric Companies’ Problem 


lil central -electric companies have lately 
awakened to face a serious problem, the succes 
ful ition of which is essential to the future 
welfare 
The typical central electric company a publie ser 
vice corporation, has but few electri enerating sta 


tions These, however ire large and economically 
located, usually on a river bank, so that water and coal 
costs, which are large factors in generating cost, may 
be reduced to a minimum. The prime movers are of 
the most efficient, and therefore most expensive type 
Automatic devices, conveyors, ete., reduce the operat 
ing force to degree that is surprising to the un 
initiated 


At first glance one who had not investigated the propo 
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sition. would say instantly that a small private plant 


could not compete with a central plant such as is out 
lined above If relative generating costs were the only 
consideration the private plant would at once be tabooed 
The real features to be considered, however, are “What 
will it cost to generate the required power in a private 
plant?” and At what rate could this power be pur- 


chased from the central electric compan) 


Che cost of generation, or power plant operating ex 
pense, represents less than twenty per cent of the ex 
penses of the central company. The other expenses 
include taxes on property and lines, electrical losses on 
the company’s lines (about one third the power sold 
because of leakage, ete), interest and depreciation on 
equipment, advertising expenses, selling charges, uncol 
lectable bills, and interest on bonds and stocks. The 
private plant expenses include only interest and de 
preciation on equipment, and cost of operating plant 

The above statements explain primarily why the pri 

ate plant of a large building can compete with the cen 
tral power company, but there is a secondary reason 
vhich is quite as important \ large amount of steam 

required in large office buildings, apartment houses, 
hotels, ete, for various purposes The heating system 
requires steam for approximately half the year, and the 
tundry, the cooking and refrigerating systems of the 
restaurant, and the hot water service require steam 
throughout the year 

Strange as it may seem, a private power plant sup 
plying electricity and exhaust steam for the above pur 
poses requires but little more coal than would be re 
quired for boilers supplying only the steam required 
for the building, no electricity being generated. This 
fact is due to the large amount of energy in the exhaust 
steam, the engine utilizing only about five per cent. 
The highly efficient engines of the central power com 
pany utilize about 17.5 per cent of the energy in the 
steam, or in other words, the private plant requires 
three and a half times as much coal to generate electric 
power as the central company Add to this the greater 
coal, water, and attendance charges for a small plant 
and the two propositions appear to be on a par if only 
the electricity is considered 

If, however, electricity is purchased from the central 
electric. company, boilers must still be operated to sup 
ply the necessary steam for the building Much of 
this steam could be obtained from the engine exhaust 
of a private plant, and that is why the private plant 
of a fair-sized building is a paying proposition. 

Allowing for the cost of operating boilers to supply 
the steam for the building, the cost of electricity for 
the year with a private plant of fair size would be only 
40 to 70 per cent of the cost of electricity purchased 
from a central electric company. 

That the actual condition of affairs is known to build 
ing managements is shown by the following statistics 
published in technical journals of recent years 

Buildings—Per Cent Having Private Plants. 
Office buildings of twenty-six cities 63 
New York buildings over eight stories high and 

occupying area over five thousand square feet 70 
New York hotels, two hundred rooms or over, more 

than ninety in number . ‘ ; 95 

Many large buildings would install a private plant, 
but owing to the layout of the building, ete., a private 
plant never having been considered when they were 
constructed, they are limited to a heating plant. 

The central electric company’s field is limited to the 
buildings just mentioned and the small consumers. The 
problem of the central electric company is to increase 
its field of operation, or expressed in other words, to 
reduce the price of power to the consumer and yet 
obtain a good profit. 

Two propositions are being considered by central 
electric companies to bring this about. The first is to 
use the exhaust steam of the engines of their plants for 
the manufacture of ice. Objections may be made to 
this on the ground that in winter, when the demand for 
ice is a minimum, the load, and therefore the amount 
of exhaust steam to be utilized, is a maximum. In 
summer these conditions would be reversed. Granting, 
however, that the ice plant would pay the operating 
expenses of the electric generating plant, the price of 
power to the consumer would not be radically lowered, 
for, as already stated, the cost of generation is less 
than 20 per cent of the expenses of a central company 

The second proposition considered is to estabiish a 
number of small power plants in buildings in the busi 
ness section of the city and sell both electricity and 
heat to the surrounding buildings A plant of this 
nature could not be operated more economically than 
. private plant, and would have the additional expense 
of it hare of the advertising, selling, loss by uncollect 
able bills, and interest on the bonds and stoeks of the 
company The capital necessary to carry out this 
scheme uuld be enormous, as it would mean the com- 
plete revision of the electrical system, and as is indi- 
cated above, its efficacy would be very doubtful. 

Evidently neither of the above plans is a successful 
solution for the problem, and even though the central 
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electric companies should go into the ice business, the 
private power plant would still be a good investment 
for a building of reasonable size. 


Economy in the Philippine Weather Bureau 


yr HE ways of the powers that be in dealing with 

scientific institutions often give rise to extra 

ordinary situations The latest illustration of 
this fact comes to us from Manila, where on December 
ISth the veteran director of the Philippine Weather 
Bureau, Father José Algué, appeared before the Philip 
pine Commission and, after pleading for two nours, sue 
ceeded in persuading that enlightened body not to im 
pose upon the staff of his bureau a choice between star 
vation and the abandonment of their work. <A _ poig 
nant climax was reached when the director, who, with 
all his scientifie skill and learning, is the embodiment 
of simplicity and sincerity, offered to relinquish the 
whole of his own salary, if his faithful subordinates 
might thereby be saved from a reduction of pay; an 
offer that is recorded to have produced “heart throbs” 
among his official auditors. The scene is thus described 


in a Manila hewspaper 





It wa i tur not soon to b rgotten by those who 
were present at the afternoon session of the Commission yes 
terday It w the picture of a man who has devoted bis 


a great work, who has sacrificed much that he might 





not only the Philippine Islands, but the whole world 





y the results of his researches It was the picture of Father 
Algué pleading with the law-makers that the work which 
has meant so uch might continue and that, at his own sacri 
fice if need be, some trifling recognition of faithful services 


be accorded to his subordinat o-workers 


As everybody knows, the policy of the new adminis- 
tration in the Philippines is to reduce the expenses 
of government; in other words, oilicial salaries. It is 
not yet clear just how the present upheaval is going to 
affect the large and able body of scientific workers who 
have been attracted from America and other countries 
to take service under the Philippine government, and 
accordingly we refrain for the present from discussing 
this phase of the subject. The employees of the Philip- 
pine Weather Bureau, however, are in a class by them 
selves. They may be regarded as permanent inhabi 
tants of the Philippines and are not influenced by mer- 
cenary considerations in the choice of their field of 
labor. The director and a few of his chief assistants 


are Jesuit priests; the rank and file are natives 

The institution which ultimately became the Manila 
Observatory was founded by the Jesuits in 1865, and 
from the beginning has devoted itself especially to the 
task of protecting the islands from typhoons. Numer- 
ous outlying stations have been established from which 
reports are telegraphed daily to the observatory, where 
they are charted with reports from stations in Japan 
and on the China coast. Far to the eastward tele- 
graphic outposts have been established in the islands of 
Guam and Yap. With its broad outlook, the mature 
experience of its officials, and facilities for rapidly issu- 
ing warnings by wire and wireless, not only to all parts 
of the archipelago, but also to vessels upon the high 
seas, the observatory is recognized throughout the Far 
East as an absolutely indispensable means of safeguard- 
ing life and property from the dreaded typhoons, of 
which, in an average year, about twenty-five actually 
enter the Philippines, to say nothing of many others 
which sweep across the adjacent seas. Incidentally, 
this meteorological service has compiled the climatic 
statistics necessary for placing scientific agriculture in 
the Philippines on a sound basis; has made a systematic 
study of earthquakes, voleanoes, and terrestrial mag- 
netism in the islands, and maintains work in practical 
astronomy 

After the American conquest the observatory and 
its network of stations were taken over by the new 
government, without any changes of personnel or or 
ganization, and were known thereafter as the Philip 
pine Weather Bureau. The service is not in any way 
connected with the Weather Bureau of the United 
States. 

The cost of maintaining this service, which was ac 
quired without any initial expense, has been modest to 
the verge of absurdity. Especially in the matter of sal 
aries has the history of the Philippine Weather Bureau 
been such as to delight the most parsimonious dispenser 


of public funds. In spite of a trifling increase in 1911 





the average salary paid to each of the eighty-three 
employees who constitute the meteorological division of 
the service, counting in the relatively magnificent 
stipend of $2,500 drawn by the director, is approxi 
mately $335 a year. Some of these men have served 
for twenty-five years. All have proved faithful in the 
performance of arduous duties requiring more or less 
technical skill. Last but not least, if they should sus 
pend their labors the unpreparedness of the islands for 
the first storm that came along might conceivably cost 


more in devastated property, not to mention the loss of 
life, than the entire expense of operating the bureau 
from its foundation to the present time. 

Yet Father Algué only persuaded a thrifty legisla- 
ture not to reduce the salary fund of his bureau! 
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Science 


A Memorial to African Explorers.—On November 21st 
Lady Scott, widow of the Antarctic explorer, unveiled 
a tablet in the parish church of Cranbrook, England, to 
the memory of Lieut. Boyd Alexander and Capt. Claud 
Alexander, who lost their lives while exploring in Africa 


three years ago. 


Spread of Gypsy Moth by the Wind.— Experiments 
eonducted by the U. S. Bureau of Entomology prove 
that the newly-hatched caterpillars of the gypsy moth 
may be blown, under favorable conditions, a distance of 
six miles or more. Thus the wind is an important factor 
in the spread of this destructive pest. 


Elliott Cresson Medal for Molecular Air-Pump.— 
The Franklin Institute of the State of Pennsylvania has 
awarded its Elliott Cresson Gold Medal to Prof. Dr. 
Wolfgang Gaede for his molecular air-pump, in con- 
sideration of the very great value of this invention for 
the quick production of vacua beyond those hitherto 
obtainable. A description of this pump appears on an- 


other page. 


The “Fram,”’ the most famous polar exploring ship 
in the world, will not, after all, have the honor of being 
the first vessel to through the Panama Canal. 
After waiting at Colon since October 3rd, she has now 
started south on the long journey to the Pacific via the 
Straits of Magellan. It was feared that an indefinite 
delay at Colon might prevent her from reaching San 
Francisco by the time Capt. Amundsen plans to start 
for the Arctic regions next Summer, in which case the 
expedition would have to be postponed for a year. 


pass 


Pellagra and Stable Flies.—It is now generally supposed 
that pellagra is carried by some biting insect, and the 
buffalo gnat, among others, has been suspected. In- 
vestivations recently carried on in Spartanburg County, 
Ss. C., by the U. S. Bureau of Entomology and the 
Thompson-MecFadden Commission of the New York 
Post-graduate Medical School, practically exclude the 
possibility of transmission by the buffalo gnat, but tend 
strongly to show the possibility of transmission by the 
stable fly, already known to be the carrier of several 


other diseases. 


The Canals of Mars.—Prof. Lowell telegraphs to us 
from Flagstaff, as follows: ‘“*The canals of Mars are now 
exhibiting a striking seasonal development from 
north to south over the planet surface, being darkest 


very 


and strongest near the edge of the melting north polar 
snow cap and thence gradually pushing farther and 
farther southward. This is exactly in accordance with 
what the Lowell Observatory has predicted for their 
behavior from its extensive and critical study of the 
planet, and is corroborative of Lowell’s theory. This 
observed development of the canals is somewhat similar 
to the annual inundation of the Nile.”’ 


The International Catalogue of Scientific Literature, 
published annually, in seventeen volumes, each devoted 
to a particular science, has recently completed its tenth 
year of publication and is regarded as an indispensable 
part of the working equipment of scientific libraries 
throughout the world. Although the volumes are issued 
by the Royal Society of London, the undertaking is truly 
international, representing the co-operation of 32 gov- 
ernments or national The committee of 
the Royal Society which has the oversight of this work 
is also engaged in completing the great Royal Society 


institutions. 


Catalogue of Scientific Papers, which covers the scientific 
literature of the nineteenth century and of which subject- 
indexes are in course of publication. All scientifie work- 
ers will be dismayed to learn that there is grave danger 
of the suspension of this splendid bibliographic under- 
taking on account of lack of funds. An international 
subseription ought to be started at once to prevent such 
a calamity. 


Improvements in Meteorological Instruments formed 
an important part of the work of the Weather Bureau 
during the last fiseal year, according to the annual report 
of the Bureau recently published. Investigations of 
anemometers were carried on with a view to the stand- 
ardization of these instruments for measuring high wind 
A large motor-driven whirling machine havy- 
ing a horizontal arm 30 feet long and capable of being 
driven at all velocities up to 75 or 100 miles an hour, 
measured at the end of the arm where the anemometer 
is installed, was used for these tests at Mount Wea- 
Valuable data have been secured, 
but the investigations have been temporarily interrupted 
by the appointment of the official who was conducting 
them to the position of Chief of the Weather Bureau. 
Important progress has also been made in the revision 
of psychrometrie tables. The most interesting instru- 
ment devised during the year was an automatically 
recording rain-gage, which can be left without super- 
vision for a period of eight days and will make an accurate 
record of the rainfall during that period. An instrument 
of this character has been urgently needed for installation 
in places where it is impracticable to station a resident 
observer. 


velocities. 


ther Observatory. 
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Automobile 


Seats Heater in the Steering Wheel.—A steering wheel 
having in its face a recess is provided with a closure for 
the recess and an electrical heating unit is carried by the 
closure within the recess, the same being shown in a 
patent No. 1,082,830 to Rubin 8S. Smith of Marshall, 
Texas. 


Air-brake for Motor Trucks.—An air-brake, so called, 
has been added by the manufacturers of a French motor 
truck as part of the regular equipment. The device is 
not what is generally understood as an air-brake in this 
country. It is more of a dynamometrie fan, or fan- 
brake, similar to the mechanism employed in striking 
clocks. When the motor truck is on a long down grade 
on which continued application of hand or emergency 
brakes would burn the brake lining, the driver pulls the 
“air-brake’’ lever. The revolving shaft acts by means 
of a bevel gear upon a wide-bladed large fan mounted 
horizontally below the body of the truck. The resist- 
ance of the atmosphere to the forward motion of the fan 
blades retards the shaft revolutions sufficiently to brake 
the truck. Objection to the device has been raised 
because of the great tendency to whirl dust upward 
against the truck. 


A New Binary Automobile Motor.—Something entirely 
new in the application of the binary vapor principle to 
automobile engines has been brought out by an English 
inventor. Condensed into its vital facts the new device 
is a four-cylinder motor in which the cylinder nearest 
to the radiator has been supplanted by a steam cylinder. 
The cooling water of the gasoline motor, when heated 
by the cylinders, is led into a compressor and subse- 
quently foreed into the steam cylinder where it is charged 
under pressure with the hot exhaust gases from the three 
The pressure of the now superheated 
steam-gas mixture forces down the piston in the steam 
cylinder, which piston is connected to the crankshaft 
by the usual connecting rod. In effect the new motor 
is an engine with three cylinders of the internal com- 
bustion type, and a fourth cylinder in which the heat 
of the exhaust gases is utilized as pressure. The inventor 
claims a fuel reduction of about 20 per cent and a steadier 
running of the engine. 


gasoline cylinders. 


Power Consumption of Electrical Apparatus.—Since 
the general introduction of electric lighting and engine 
starting equipment on the modern automobile, the ques- 
tion of its power consumption has been a moot one. 
Manifestly, the figure must vary with varying equip- 
ment, and with different cars, but much light has been 
shed on the question by a number of tests recently made 
on the Long Island motor parkway. The tests were made 
with a six-cylinder five-passenger touring car weighing 
4,862 pounds “all on’ and driven with top up, wind- 
shield in place and side curtains on. The illuminating 
equipment consisted of ten lamps which were kept burn- 
ing. The test was conducted by the Automobile Club of 
America. Four runs were made, two at 20 miles an hour 
with the generator in action and out of action, respec- 
tively, and two at 40 miles an hour under the same 
conditions. Briefly, the results revealed that whereas 
7.3 gallons of fuel would drive the car 100 miles at 20 
miles an hour with the generator not running, 7.6 gallons 
would be required with the generator in operation; at 
40 miles an hour the gasoline consumption per 100 miles, 
without the generator running, was 8.7 gallons, and with 
the generator in operation, 9 gallons. The difference in 
fuel cost per 100 miles, at the average rate, is approxi- 
mately six cents. 


France Offers Prizes for Kerosene Engines.—By way 
of stimulating the use of kerosene as a motor vehicle 
fuel, for which the French automobile industry is con- 
vinced there is a great future, the Automobile Club of 
France, located in the French capital, is to hold a series 
of tests of kerosene engines commencing October Ist 
next, with prizes to aggregate $12,400; the first prize is 
$10,000, the second $2,000, and the third $400. The 
test is not a carbureter test, but is designed to demon- 
strate the usefulness, fuel consumption, ete., of four- 
cylinder engines rating between 20 and 30 horse-power, 
of the automobile type. Each engine entered, for which 
the fee will be $30 prior to April Ist and $60 after that 
date and up to July Ist, must not weigh more than 33 
pounds per horse-power exclusive of fuel and water tanks. 
Engines can be started on gasoline, provided this fuel 
is not contained in a tank that forms part of the equip- 
ment. There will be four bench tests—three hours each 
at full and half load, two hours half full speed and two 
hours light—during which the fuel consumption must not 
exceed (for qualification) 350 grammes per horse-power 
hour. Subsequently, the engines will be placed in chassis 
the minimum weight of which is to be 14,040 pounds, 
for road trials which will cover four days, in which the 
vehicles will be driven 620 miles at an average speed of 
19 miles an hour. Throughout the tests, paraffin having 
a density of 810-820 and a flash test (Granier instru- 
ment) of 35 degrees, will be supplied to contestants. 
Points from 0 to 20 will be awarded for performance, 
fuel economy and general operation, ete. 


Astronomy 


The Light of the Earth.—It has been remarked that 
the globular light from the whole sky is superior to the 
sum of all the quantities of light sent to us separately 
by the stars. Even the most sombre regions seem lit 
by a diffused light which truly has its origin in the terres- 
trial atmosphere. It is the light of the earth. Different 
people have endeavored to evaluate the intensity of 
this earth light and have found that it is of the order of 
one tenth part of the invensity of a star of the first order 
of magnitude. It is attributed, at least partially, to a 
permanent aurora borealis which is revealed by the char- 
acteristic green ray which is observed on obscure nights 
in the whole heavens. There is probably something eise: 
the continual bombardment of the upper atmosphere 
by meteoric swarms and cosmic dust may also illuminate. 
The mass of meteoric matter which would suffice to 
explain the observed phenomena has been calculated 
and the figure found is in good agreement with that 
given by a direct calculation of the quantity of cosmic 
matter which strikes the earth. 


Stars of Class B.—Stars of which the spectra are par- 
ticularly marked by the lines of helium and hydrogen 
are designated as class B in the Harvard classification. 
The general opinion is that these stars are very hot, that 
they are of great mass, with a high pressure in the atmo- 
sphere that surrounds them. They are also regarded 
as very young in the order of their evolution; being pre- 
ceded in this respect only by the stars of class O, which 
comprises relatively few stars. As the result of detailed 
researches by P. W. Merrill, it appears that the distribu- 
tion in the heavens of stars with brilliant lines accords 
with that of all the stars of class B; they are even rela- 
tively more numerous among the stars of class B superior 
to the fifth order of magnitude, which seems to indicate 
that there is a greater chance of encountering stars with 
brilliant lines among the very big stars. There are also 
cases, the most remarkable being that of the Pleiades, 
where a certain number of these stars seem very closely 
grouped, and it is difficult to admit that these groupings 
are fortuitous. 


The Constitution of Comets.—Great diversity of opin- 
ion has prevailed on the subject of the physical constitu- 
tion of comets. It has been maintained, by different 
astronomers, that the nucleus of a comet is solid, is liquid 
and is gaseous. If we agree with Schiaparelli and see a 
relation between comets and the swarms of meteorites, 
it is difficult to avoid the conclusion that a comet is a 
cloud of solid particles, and we return to the theories 
of Prof. Newton, who regarded comets as 
“sand-banks.’” What are the dimensions of these con- 
stituent particles? Wedo not know; we can only say that 
in all probability they vary in size from a grain of dust 
to a body of several cubie yards. However this may be, 
the particles are certainly separated from one another 
by great distances, and, speaking on a small seale, we 
may liken a comet to a number of particles about the 
size of a pin’s head at distances of some hundreds of 
yards. Each particle carries with it a gaseous envelope 
formed principally of a substance furnishing a spectrum 
Under the action 


veritable 


analogous to that of the hydrocarbons. 
of the sun, and perhaps through some electrical effect, 
the envelope luminous or 
This view of a comet's structure explains the faci that 
even the feeblest stars may be seen through the cometary 
cloud, without suffering either appreciable diminution 


becomes phosphorescent. 


in brightness or refraction. 


The Age of the Earth.—Certain colored minerals, in 
particular certain micas, when examined microscopically, 
present dark stains in the form of a disk. At the center 
of each stain is a little crystal, usually a crystal of zircon 
which has been included at the moment of formation of 
the mica. The explanation of these dark stains is to be 
found in the fact that the zircons are strongly: racio- 
active. The radio-active crystals stain the mica in the 
same way as they color glass, etc. But the x-rays 
emitted by different radio-active substances have not 
all the same penetrating power, and for that reason the 
mica stains are usually darkest at the center. If they 
are old enough the stain is uniformly dark, as even the 
few rays which reach the outer part have had time to 
completely stain it. Experiments were made by Joly 
and Rutherford to determine experimentally the num- 
ber of x-rays required to produce a given stain in mica. 
Measurements were made on the halos or stains so pro- 
duced and they were compared with those produeed 
naturally by the zircon The amount of 
uranium present in the crystal was evaluated and the 
number of x-rays necessary to produce the natural stain 


crystals. 


permitted one to ascertain the amount of uranium 
which must have disintegrated since the origin of the 
mineral. The theory of radio-active transformations 
then leads very simply to an expression for the age of 
the halo. The numbers obtained oscillated 
470 million and 20 million years, which is in fair agree- 
ment with the determinations of the age of rocks, al- 
though they differ from the results which have been 


deduced from the quantity of salt contained in the 


between 


oceans. 
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round rhe latter is maintained in position by up 


A New Way of Throwing Messages from 
Aeroplanes 


By Lucien Fournier 


rights and tie-rods secured in the mass of the building 
foundation. The construction is clearly shown in the 


engraving which represents one of these cranes in ser 
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windstorm the boom can set itself in the direction of 
the wind, like an ordinary weathervane, without com 
ing in contact with any fixed portion of the structure. 

The boom is arranged in such a way that the lifting 
bleck may be positioned in accordance with the weight 
of the mass to be lifted. For a weight of 1,500 kilo 
grammes (3,3;00 pounds) a reach of seven meters (23 


on 
feet) can be used, while the 





S the flying machine developed, the need of sub vice on the Boulevard Malesherbes, Paris. The track 
Some! apparatus becume apparent Military mer is supported at frequent intervals, and is furnished 
soon demanded the installation of wireless apparatus, with holes about four inches apart to provide for at 
gun armor and similar acces 
SOP Les While a great deal of 
experimenting hes been done to 
vive them what they want, it can 


bardl be said that a very great 





f t A 
measure © nce has as ye ap :. 9 — att, 
been attained. Espeeially is thi mS , a 
true if laa rele equipment A Et, 
The sending apparatus which can : . 
be curried reroplane 1 
Hecessirh) Tt Ve mai range 
and the receiving aj rautus must 
struggle with the difficulty of in 
terferencs Same day these ob 
jections will undoubted he over 
come, but untti they are, a French 
inventor and aviatoal Paul Fu 
ait believe t! re uch 
ipperat is hi is Invented and 
tested near Brest i more 
weeptable to military men. Witl 
is inverntl iu i can be 
dropped in full fight b in avi 
ator who i ufficient near hi 
destinath the eraft returning 
immediate it full rowel tor the 
ener prrsition There | no 
lange that tl messige wi le 
blown awn hy the wind. or that 
it will be lost or damaged in mud 
dust high ra al heavy 
ferllage 

As the accompanying diagram 


hows, the apparatus consists of 











erane can lift 7,000 kilogrammes 
(15,000 pounds) at a distance of 
one meter (3.3 feet). 

The mechanism of the crane in 
cludes in addition to the lifting 
year means for propelliug itself 
along the track and also means 
for swinging the boom. There 
are two lifting speeds operated 
by friction clutches. The trans 
porting movement is accom 
plished by cone gearing and frie 
tion clutches. In order that the 
load may be properly served by 
the crane it is essential that the 
operator should be able to see 
the work which he is doing. For 
this reason the operator's cabin 
can be placed upon the mast at 
any required height, variable with 
the state of advancement of the 
work. The great advantage of 
this type is that it does not en 
cumber the road. Half a meter 
(1.64 feet) is sufficient to secure 
the passage of the apparatus be 
tween the scaffolding on the one 
hand and the regulation seaffold 
on the other. The height of the 
apparatus is variable It has 
been used up to a height of 35 
meters (115 feet), while the 


reach has been carried to 12 























herd ler evyiinder, in which the meters (30 feet). A special ar 
Inessage is received At its base rangement allows the use of the 
he cylinder is inelosed by an ' apparatus on an inclined path. 
ozival member /’ into which lead : HOW THE MESSAGE In one case two cranes of this 
has been poured, so that the ap Wid adeaell aetecnadaee Mpbeteye type were used in the construc 
piratus will always drop upon “YRtitasine sarnine ; tion of a viaduct on a 352 per cent 
the point / hich passes freely — slope. 
through the lead. At the other By means of this simple device messages can be discharged from an aeroplane In the case of a building on a 
end of the inder is a cover J with the certainty that they will be found. As soon as the device strikes the ground corner, it is useful to be able to 
the top of which is formed like Bengal fire is ignited, and the resultant smoke indicates where the message is to be serve the two frontages by means 

lanter { per in looked for. of a single transporter mast 
dows ¢ Within the cover are crane. For this purpose a turn 
four clamps to hold materia for i Bengal fire taching it at places appropriate to the requirements of table has been designed, allowing the crane to pass from 
his is ignited |} the explosion of a cap of mercury the building one frontage to the other in a few minutes. 
fulminat \s the apparatus strikes the ground, the The mast is constructed of angle iron spaced about 
cap is exploded by the firing pin B, which is guided four feet apart and stiffened with cross braces. The ws ° 
in two bracket id the flame of the explosion being head of the mast carries a turntable set out from the ( itropsis 
onducted te the Bengal-fire material through the center about four and one half feet so as to carry the Be name is given by W. T. Swingle and Miss M. 
curved tule / \ mechanism here connects the load well into the interior of the building. The crane Kellerman to a new genus of tropical African 
firing pi R th the point 7 the lever mechanism proper can make a complete revolution, thus avoid fruits, which may be ealled generically in English 
being held ih t position of rest by the spring R ing accidents which occasionally occur in cranes that African cherry oranges.” The species, of which there 
\s soon as the peint 7’ penetrates the ground the cannot make a complete turn, because in a_ viclent are several, were formerly assigned to the genus 
pri R i nny ad, the Limonia, under which they fig 
lever mechanism | operated to ured as the sub-genus Cifropsis 
pull the pin hack rd a short in Engler’s classification. The 
dista nee ind to release it im authors above named find, how 
medintely afterword The firing ever, that they are much more 
spring which wa put under nearly related to Citrus than to 
tension before message Wis Limonia, and this relationship 





dropped, is thus liberated, so that 
the pin B is forced against the 


fulminate « ay 


The exceedingly bright Bengal 
fire which flashes up can be seen 


not only at night, but in daytime 


as well What ix more, it burns 
long enough to allow a soldier 
who has been watching for it to 
cover a distance of 300 yards to 


the spot where it has fallen, and 
whither its tight guides him 
Obviously hot ony written 
messages, but alse etches and 
rough maps can be “canned” in 


this way 


Traveling Crane for Build- 
ing Construction 

— type of crane has 
4 been devised in France for 
handling materials in building 
coustruction it consists of a 
lattice-stee! mast mounted on 
four wheels, two of which run on 


a track placed on the ground 





parailel to the front of the build 
ing, and the other two on a track 


" 7 . _ . . . . . . P . . 
aout forty feet above the lraveling crane as used in erecting a Paris building. 





opens up interesting possibilities 
for the plant-breeder. In their 
natural state some species of 
Citropsis bear an abundance of 
delicious fruit. Greenhouse ex 
periments at Washington show 
that at least one of the species 
can be grafted readily on several 
Citrus stocks, while Citropsis 
serves as a successful stock for 
grafting grapefruit and oranges. 
Any new stock available’ for 
grafting citrus fruits is a lucky 
find, since it generally increases 
the range of soils adapted for the 
culture of such fruits and adds 
to the chances of combatting 


disease. 


Whale Meat is becoming a 
more and more popular article 
of food in Japan, where it is not 
only sold fresh, but also canned 
on an extensive scale. Canned 
Whale meat is used by the 
Japanese army as a_ field ra- 
tion. «The chief objection to its 
more general use appears to 
be its strongly fishy taste and 


odor. 
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A Great Brass Brain 


A Unique Engine, on the Accuracy of Which Depend Millions of Dollars and Thousands of Lives 


OGER BACON, man of letters and of science, who 
R lived in the thirteenth century, is supposed to have 
manufactured a brazen head or android, which spoke 
and revealed “dreaded secrets of the past and future.” 
tut no brass brain has come down to the present day 
from antiquity 
which can even 


think, let alone 





articulate threugh 
a brass mouth 
But a mechan 
ism, built for 
these United | 
States of ours, 
can truly be 
called a “brass 
brain,” in that it 
does the mathe 
matical caleula 
tions which would 
otherwise require 
a hundred flesh 
and blood brain 
to do; and if it 
does not actualls 
articulate its re 
sults, at least it 
indicates them 
plainly enough, 
not only by dials, 
but by writing 
them down. Stil! 
more does it claim 
kinship with that 
ancient and 


fabled brass brain 





of Bacon's, in that 





By C. H. Claudy 


So that when it is a question of predicting for some day 
in the future, just when high water will be reached 
in New York harbor, or when low tide will occur in 
the Golden Gate, and just how high or how low the 
tide may be, you can be very sure that the machine 


which come under observation of the astronomer, and 

it is astronomical data which is used in predicting a 
tide. 

If the earth was a perfect sphere, covered all over 

with water to a uniform depth; if the earth went 

around the sun in 

a circular path 











| 





with the sun in 


the center and the 
moon went around 
the earth with a 
perfectly . uniform 
motion and if sun, 
moon and earth 
were always in 
the same plane, 
tide prediction 
would be a simple 
matter of mathe 
matics; the 
heights of a tide 
for all ports in 
any one latitude 
could be made to 
gether. 

But the earth ts 
not a perfect 
sphere, it isné 
covered with 
water to 2 wni 
form depth, it has 
many coutinents 
and islands and 





se@a passages of 


peculiar shapes 


. and depths, the 
. | earth does not 








it. too. foretells ~ — ae 
the future, though 


no “dread secret” 


Where tidal component differences are gathered together. 


travel about the 


Front view, showing controls, dials and tidal curve plot. sun in a circular 


path, and earth, 





does it make 
known 

This introduc- 
tion may seem 
fanciful—it is 
sober fact. The 
machine is known 
as the United 
States Tide Pre- 
dicting Machine, 
Number 2. It is 
in daily operation 
in the United 
States Coast and 


Geodetic Survey 





at Washington. 
Its work is noth 
ing less than the 
predicting of the 
times and heights 
of high and low 
tide, a year in ad- 
vance. Its mech 
anism is of brass 
and steel, its 
house a huge ma- 
hogany and glass 
Case, and its 
tender one obsery- 
er, who does but 
sit and turn a 
crank until it 








sun and moon are 
not always in tine 
rhe result is that 
two tides are 
rarely the same 
for the same place 
twice 
and that tides dif- 
fer from each 


running, 


other enormously 
in both times and 
in amplitude. 

For many years 
tide predictions 
were made ¢ 
tirely by manna 
and mental labor. 
and because of 
the complication 
of the matter, but 
few of all the 
causes which en- 
ter into a tide 
were cousidered 
in actually pre- 
dicting how high 
a tide would be, 
and when it 
would be in flood. 

But Sir William 
Thompson now 


Lord Kelvin, reyo- 





lutionized matters 





stops, then copies 
off on paper the 
reading of several 
dials, and later 
removes from the machine a roll of paper on which is 
plotted the tidal curve for the particular spot along 
the coast, the tides of which have been predicted. 

Every year the United States issues a fat book of 
Tide Tables, primarily for the use of its navy, and sec- 
ondly for the use of all who go down to the sea in ships. 
This book of Tide Tables gives the time to the minute 
and the height to the nearest tenth of a foot of every 
high and low tide during the year for seventy of the 
great world seaports, and by means of an auxiliary 
table, the same information for 3,000 other places. 

It is essential for the mariner to know when tide is 
high and when low, and the magnitude of the tide. The 
safety of his ship and the lives of all on the vessel may 
depend on that information being accurate and reliable. 


which prophesies is an accurate if complicated machine. 
That. it is a wonderful machine may be imagined. It 
has over 15,000 parts, but so carefully is it made that 
lost motion is reduced practically to zero. Unlike the 
human brain, this one of brass cannot make a mistake. 
How wonderful this is, it is difficult to conceive with- 
out some knowledge as to how a tide is actually pro 
duced and how it would be predicted by the use of 
pencil and paper alone—the oldest way known, and 
also the longest and least accurate. 

As most people know, the tides ure the names we 
give to those periodical risings and fallings of the ocean 
which occur daily. They are produced by the action 
of the foree of gravitation between the sun and moon 
und earth. The tides are thus the result of forces 


when he devised 


Side view of the tide recording machine, showing the pulleys and chain that govern the movement of the pen. what te termed @ 


system of “har- 
monic analysis.” It is evident that if a pencil be made 
to rise and fall as the tide rises and falls, on a vertical 
sheet of paper which moves under the pencil, a curve 
will result. It is also evident that if a sufficient num 
ber of observations are made to get rid of those tides 
which are late or early because of wind, or high or 
low because of freshets on land, the remaining tide 
curves, if averaged, will bear a definite relation to the 
actual tidal causes Sir William Thompson found 
that be could analyze these tidal curves. 

He began by imagining a fictitious sun, which moved 
evenly in a circular path about the equator at a uni 
form speed. The real sun doesn’t move that way at al! 
But the theoretical sun, being a figment of the imagina 
tion, did as it was told To this obedient sun was 





skidded another un hich moved differently and still 


differently, and so on, until a very 


pectabie number of imaginary suns were circling 


ibout the earth Dhes« uns were all so calenlated that 
thre uni tot f thelr ittraction mad m ement 
equaled the um total of the attraction ind movement 
f the rea sure enough un! Instead of having one 
ul 1 i rewuiar umber of position d distances 
Lord Kelvin tmagined a number of perfectl regular 
ul whic did he re told a { unvarying 
tie t i ( corml ed, equaled ur VI 
rre uint ut 
I'he ime th ad e f ‘ nD ind behold 
vi ‘ latil mathemati 
‘ e puzzling irregu 
irithe f i I ut eparately so 
we behaved { ‘ ‘ ial ‘ med a the time as 
compone witical equation which would 
lev I 
" et { , tant of these theoretica uns and 
u) ‘ f the tides they are called, 
‘ a ited William Thompson and extended 
adit ad ( rue la i brother of the 
great I> i nu ent omponents of 
‘ de } " uted i ya the in 
portar ! rid ind are comn 
proper 
J licl \\ l ny] iw ft higure 
ut that if i ild predict tides from 
data ithered f erved tidal curve, then the 
omponent which could be extracted from a given 
position f 1 moon and earth ought to be able to 
be put into a tida urve From this was but a short 
step to actually making the first tide machine, which 
took account of but ten components of a tide, but actu 
tted a predicting tide curve 
rhi first icke edicting machine was followed at 
ipterva ! fo ‘ two for England, one for 
France and one for Brazil. But conceiving a tide ma 
chine is one thing. making one practical, another, and 
all the irious machines failed to take account of any 
yreat number of tidal components Then came Prof 


William Ferra if our own Coast Survey, who, in 1881, 


lesigned tick redictor which was used by the Coast 
Survey for twent even years It was the first tide 
predicting engine to show on dials on its face the time 


Instead of 


lv that an ob 


of day, time of ir, height of tide, ete 


producing a tidal urve, it required on 


server copy off the data to ha it ready for the printer 
All the other machines had traced curves from which 
literally by its 


front 


work, digging out 


‘oots, the data in numbers, from the curve in 


The underlying principle of all these tide predicting 
machines has heen the same—the summing up mechanic 


f different motions, actions and reac 


ally of a pnumbet 


tions. The means is a slender chain, passing over pul 
levs, each of which is mounted on a shaft or crank 
The crank is adjustable, so chat it can be made ‘more 
or leas eccentric with the shaft itself The degree of 
eccentricity represents the amplitude of the particular 
component (or imaginary un or moon) of the tide 
under consideration When the machine is operated, 
the various cranks revolve, and the chain which passes 


ver them all is pulled upon by some and allowed to 


thers The 


sum of all the 


become slack by movement of the end of 


the chain, then, becomes the movements 


omponents in the machine, each represented 


by a crank, adjustable on a dial 


By attaching the of the chain suitably to a pen, 


and by having a moving sheet of paper beneath the pen, 
the machine traces the tidal curve. The principle of 
this mechanica ummation i illustrated in the 
diagrammutic sketch, in which five component slides 
are shown Reference to the photographs will show 


operated: an adjustable steel crank-pin 


how these are 
on each disk or wheel works in a horizontal slide in 
a light steel frame extension member of which ter 
pulley, (, D, EB, FP, and G Passing over 
appa 
hich is fixed (A in the diagram) and 


i 
minates ih 


and under these pulley is the steel chain of the 


ratus, one end of w 


the other end of which is suitably connected with a 


movable pen AB, which plays against a ribbon of paper 


that passes beneath i 


disks 1, 2. 3 and 4 in the diagram 


are fastened and stationary, and imagine a counter 


poise weight connected to the chain beyond the pen B 


then if is obvious that if the disk 5 revolves and at 


the same time the ribbon of paper passes from right 
to left under the pen. a true 


harmonic curve will be 


produced as in the line ZZ (of course the curve will be 


a solid tine in practice: dotted lines are here used for 
clarity) 
If now we suppose the disks 1, 2. 3. and 5 to be fixed 





ind immovable, and disk 4 to revolve, another type of 
curve will tx xluced on the moving sheet of paper, 
as in the curve ¥} 

Now if dist 1, 2, and 3 be kept fixed and immov 
able, but disks 4 and 5 are permitted to revolve, then 
the curve traced upon the paper wi be the sum of the 
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two curves ZZ and YY, as shown in YX If all five of 


the disks revolve, then the resulting curve will be the 


um of all their curves individually. 
If each disk in its speed of revolution represent the 


effect of motion of a lunar or solar component of a 


tide, and each crank on each disk is set so that its 
distance from the center 


represents the amplitude of 


crank and slide truly rep 
effect of one of the 


sum total of the 


such motion, then each disk, 


factor of a tide—the 


resents a 


fictitious moons or suns, the motion 
of which expresses the tide itself 

rhe Ferral machine was wonderful and accurate for 
a while But it badly with years of use, its 


shafts 


wore 


slender were not sufficiently rigid to keep an 


error of torsion out of the results, and it was decided 


after twelve years that a new machine, better and 
quicker, more accurate, and more reliable, should be 
mide 

Mr. bk. G. Fischer worked upon the Ferral machine 


Later he became Chief of the Instrument Division of 


the Survey When it was decided to build a new ma 


chine, it was to Mr. Fischer that the authorities turned 


lle designed a new machine, and after the plans were 


iccepted, went to work (mly such time as could be 


spared from the regular work of the Instrument Divi 
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How the curves are summed up mechanically. 





sion was put into the new machine, which was fifteen 
years in building. But now it is finished, and stands 
forth 


complete machine of its kind in the world It 


as the most remarkable, most accurate and most 
takes 


a tide. 
American in its design, for not only does it 


account of thirty-seven factors or components of 
It is truly 


do what all the foreign machines have done, plot a 


tidal curve by pen and ink, but it does also what the 
Ferral machine did—presents the results on dials for 


visual reading It not only gives the times of high 


time line on the tidal 
so that the state of the tide at 


and low tide, but shows by a 
curve sheet the hours, 
any time can be readily computed. 

The machine is entirely automatic, once it is set. The 
observer sits at the end, and turns a crank. When it will 
turn no farther the hands point to the day, the month, 
the hour, the minute, and the height in tenths of a foot 
of the tide 


it, and the next stop indicates the 


Pressure of a button in the crank releases 


same data for the 
is doing this it is 


next tide. All the time the machine 


also tracing out the tidal curves, which are filed away 


for reference, so that should any question arise as to 


the figures as the operator takes them down, the ma 


chine need not be reset to get them over again: refer 
ence to the tidal curve will show all that the machine 
has shown 

The machine is two sided: one side has the tidal 


fuctuations to care for, the other, the time, so that 
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when the prediction is made, is complete. The copy, 


as it is made from the machine by the observer, goes 


directly to the printer, ready to be set up and printed. 
Mr. Fischer strove long for some schefhe by which a 
could be obtained 
Always he came back 


Every 


mechanical means of summation 


which would eliminate a chain. 


to it as the most practical. single thing about 


this wonderful machine was made by the Instrument 


Division (castings for the base are excepted) save the 


which is fine chronometer chain, imported from 


stretched, 


chain, 
England. To be sure that it was properly 


and worn and smooth in its actions, Mr. Fischer ran it 
dozens of pulleys of al 


driving it 


in an endless belt form, over 


sizes, on the walls of his workshop, eight 


hours a day by electric motor for months and months. 


It was bent in every link, not hundreds, but thousands 


of times, until, when it was put in the completed ma 


chine, it had done all the wearing possible 
As an instance of the extreme accuracy of the ma 
chine, Mr. Fischer told the writer of some tests which 
were made of it 


said Mr. 
thoroughly 


“We picked out two stations for these tests,” 


Fischer, “which we believed would most 


test the 
of their 


machine because of the complicated nature 
Aden, Arabia, and 


Aden we used thirty-five com- 


tides. These stations were 
China For 
and for 
“We started the predictions at the beginning of a 
had predicted the 


both these places. 


Hlong Kong, 
ponents of a tide Hong Kong thirty-three. 
year and ran the machine until it 
tides for almost the whole year at 
Not until then did we take a reading. Then we read 

When we compared 
after the machine had 
infinitesimal 


the prediction for a given day 
this re 
had a 


a year’s predictions, 


ading, which had come 
errors through 
careful and 
accurate human calculation, we found a maximum error 
of 0.02 of a foot for the Aden tide, and 0.06 of a foot 
for the Hong Kong tide.” 

To do the 
same number of factors or 


chance to add up 
with that of the most 


same work in the same time, taking in the 


components, would require 


one hundred men. One wonders whether they would be 
anywhere near so accurate as the great brass brain. 
of the 


Survey, the 


order 


The machine upon its face, by 


Superintendent of the 


curs 
Coast and Geodetic 
legend “Designed and constructed by E. G. Fischer.” 
It is a monument not only to those men who went be- 
fore—Lord Prof. William Ferral—but to 
the gentleman whose profound knowledge of 
skillful 


Kelvin and 
mathe 
and clever 


matics, ability in instrument work, 


ness as a designer, made possible the greatest and most 


remarkable calculating engine in the world. 
The Quantum Theory of Energy 

1 pr old controversy so beloved of the Greeks as to 

whether matter is continuous 


in our day 


r discontinuous is 
favor of the latter 
It is true that the ultimate particles of matter 
are considered to be something in the nature of local 


definitely resolved in 


view. 


modifications of the ether, but nevertheless, 
This 
been imported into the conception of 
sight it that 
continuous, but it is found that 


matter as 


matter has a discrete structure. tendency to 
atomize has now 
energy. At first would seem energy is 
something necessarily 
this assumption leads us into serious difficulties. It is 
by examining the phenomena of heat and light radia 


tion from bodies that scientific men have been led to 


adopt the remarkable hypothesis which postulates an 
atomic structure for energy. 

When, by a process of strict reasoning from certain 
fundamental and well-established principles we arrive 
at an of radiant 


emanating from a hot body and existing in a unit vol 


expression for the amount energy 


ume of the ether, 
In the first 


we have two very astonishing results. 
that the total 
amount of energy existing in a unit volume of the ether 


place, experiment shows 
is distributed among the rays of different wave lengths 
in such a way as to be a maximum for a certain wave 
length 
theoretically 


(depending on the temperature) while our 
obtained expression does not admit of 

according to our for 
would be infinite, a 


Planck, the great 


maximum. 
mula the total quantity of energy 


In the second place, 


result which cannot be admitted. 


German physicist, was accordingly led to consider a 


radiating body as made up of a number of small bodies 
called resonators, the energy of which varies in a dis- 
continuous manner. The total energy possessed by any 


resonator (which might be an atom of sodium, for ex- 


ample) at any time must be a whole multiple of some 
fundamental unit of energy. The atom of energy in 
apy case depends upon the frequency of oscillation of 
indeed, simply 


the resonator and is, proportional to it. 


This very strange theory enables a formula to be ob- 
tained for the quantity of energy per 
agrees with experiment. 


finite value for 


unit volume of the 
ether due to radiation which 
gives a 


possesses a maximum, and 


the total quantity of energy. It was discussed before 


audience at the last meeting of the 


a distinguished 
British 
portance in many branches of scientific 


great im 
investigation, 


Association and promises to be of 
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’ Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


A Plan for Safeguarding Miners 

To the Editor of the Sclentiric AMERICAN: 

Concerning the number of lives yearly exacted in coal 
mining from explosions, black-€amp, roof falls, flood- 
ing of passageways in mines, and for which no adequate 
means has yet been devised to counteract by allowing 
miners an opportunity to escape, the proklem leads me 
t 
nearly all cases of mine disaster the less of life could 


» submit for your consideration a plan by which in 


be averted. The plan, as any practical man can see, 

would entail on mining companies a large additional 

expense, but for humanity’s sake mining companies 

have been compelled by legislation to adopt equipment 

for the safeguarding and welfare of mine workers. 
The idea is as follows 

By referring to Fig. 1, the wall of one side of the 





main passage should be undercut or sloped as shown in 
sketch to receive a pipe or tube twenty-four inches in 
diameter by one quarter of an inch thick, riveted and 
calked watertight This emergency tube to extend 
throughout the main passages of the mine, this tube to 
have watertight doors placed every hundred feet apart, 
and where there is a vertical shaft, grab irons or steps 
be riveted on inside of vertical portion of tube to top 
of mine shaft. 

The operation or use of such a tube would be as 
follows: 

In the event of a “eave-in,” or the roof collapsing, 
cutting miners off from the outside world, and bring 
ing them face to face with death from starvation or 
thirst, the miners would enter pipe or tube through man- 
hole nearest to them and get through or past the “cave- 
in” or fall, and return to daylight, home and life with- 
out having heart-rending accounts 
published of men buried alive. In 
fact, operations could be carried on 
the same as usual while the “cave- 
in” was being removed. 

In the event of a mine explosion, 
provided there was no fire vomit 
ing from mouth of mine, the miner 


could escape the danger from 


“black-damp,” or the deadly gas 
which follows a mine explosion. Of 
course, these manholes and doors «ng 


should be closed from the inside as 
soon as the last man has entered. 
The fan blast system in use in mines 
could be arranged so as to feed the 
emergency tube constantly with 
fresh air. This emergency tube could extend to top of 
both the down and up shafts, allowing escape from a 
mine either way. 

In the event of a mine getting flooded with this means 
of escape at hand no lives would be lost, for men with 
herve enough to work in a mine, would possess suffi 
cient nerve to take advantage of this means of escape 
to save their own lives by entering the tube which 
would lead them to the world above, their families and 
complete safety. 

I hope for humanity’s sake this idea will be made 
use of. I do not know of any channel more suited to 
exploit this suggestion than the columns of the Scren- 
TIFIC AMERICAN, Which reaches men engaged in the 
great work of making our industries safer and more 
attractive to the worker. 

The initial cost of such an emergency tube should 
not be any more prohibitive than the cost of hoisting 
engines, pumps, fans, or any other kind of equipment 
hnecessiury for the mining of coal. I feel assured that 
such an appliance would decrease by a large percentage 
the number of lives annually lost and chronicled as 
imprisoned, overcome by black-damp, or drowned by 
hot having a means of escape. 

Detroit, Mich. Greorce W. Bowler. 

Philippine Industries 
To the Editor of the ScrentiFIc AMERICAN: 

Our attention has been invited to certain articles ap- 
pearing in the Screntriric AMERICAN from time to time 
concerning the industrial situation in the Philippine 
Islands. VParticular reference is made to an article ap- 
pearing recently in which the extension of hat making 
in the Philippine Islands was discussed. We believe 


it well to bring to your attention some first hand in- 
formation on what is being done along industrial lines 
in the Philippine Islands, and to refer you to certain 
publications of the Bureau of Education on industrial 
subjects 

The Bureau of Education maintains a very complete 
System of industrial instruction in the Philippine public 
schools. Special attention has for some time been 
given to basketry, loom weaving, lace making and em- 





H Cas L 
7) es (9711 hy 
WY“ Ct1lh, = 


Se WO 


SCIENTIFIC AMERICAN 


broidery, wood working, iron working, and domestic 
science and sanitation. The industrial system has grad- 
ually been extended until at present 93 per cent of the 
pupils in the Philippine public schools receive some 
form of industrial training. Most of those not receiv- 
ing industrial instruction are in the secondary grades. 
The Bureau of Education has published for nearly 
two years an industrial magazine under the title, The 
Philippine Craftsman. This magazine was founded for 
the purpose of encouraging industrial instruction and 
making available to all interested parties the results 
of the industrial work in different sections of the 
islands and the plans for further extension of indus- 
trial instruction into the publie schools. It encourages 
the development of native arts and the introduction of 
such as will prove of economic value to the people. 
Manila, P. I. C. H. Mayer, Acting Director. 


That Coin Problem 
To the Editor of the Screnriric AMERICAN: 
The following is my answer to the United States coin 
problem, published in the Screnriric AMERICAN of 
February 7th: 


aa ee ee ee $1.00 
<x TS Pre cre 45 
13 10-cent .. eee: Pear 1.30 
13 25-cent ... bie kath e 3.25 
13 5O-cent ..... OTE 6.50 
Pe BM xd. cre dvecos sees 32.50 
13 5.00 gold .. ee eee 65.00 
13 10.00 gold . ee 
13 20.00 gold . wpa cue 260.00 
200 coins. $500.00 


Tueopore L. DELAND, Shipping Clerk. 
United States Mint, Philadelphia, Pa. 


To the Editor of the Sctentiric AMERICAN: 
In your issue of February 7th, on page 117, under 
the heading “A Problem in United States Coins,” the 


SYM Nx. 








GMAW Mi, 
WN ON ZS 
An emergency tube for miners. 

question is asked, “How can 200 coins of the United 
States (present coinage) be so divided as to total $500? 


Every coin to be used at least once.” Here is one 


answer 


60. ve. ee St abeeciuenad $0.60 
6 coe i Stewedee 30 
6 ete Ada Me Gaede cconiee 60 
iy a Se heave 1.50 
14 ‘ogee ceee [ere er 7.00 
Oe Seeds ee eee meals. 170.00 
ree ee 5.00 ... sssaces ae 
ere SD aécvatenssiuna ee 
6 shies oI ds ca tet Ga -. 120.00 
200 $500.00 


Possibly there are other combinations, or perhaps the 
question is not complete. F. M. GREENE. 

Minneapolis, Minn. 

[We can publish no more letters on this subject.— 
Eprror. | 


A Miniature Volcano 


To the Editor of the Screntiric AMERICAN: 

Recently I saw a very interesting imitation of a vol- 
cano, and as it may be of interest to your readers, I 
shall deseribe it. 

A slag pot, containing about four tons of slag from 
a lead biast furnace, had been set on the dump to set- 
tle before being tapped. The top was covered with a 
crust of slag which would take a good blow with a 
sledge to break. In one place near the center was a 
hole where the slag was still red hot and molten. Every 
little while flames came up from this and some gas was 
given off, throwing the slag up around the edges 
till a mound was formed around the hole. Every min- 
ute or so a flame and some smoke shot up and some 
slag overflowed the top and ran down the sides till it 
cooled, thus building the mound higher. These erup- 
tions continued about one or two minutes apart till 
the mound was about six inches high. Every one con- 
sisted of flame, smoke, a flow of lava, and then a period 
of quiet. This continued till the pot was tapped, per- 
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haps twenty minutes, when the withdrawal of the slag 
stopped the eruptions 

A mixture of adobe and water had been put in the 
pot before the slag had been tapped into it, to allow 
the shell to come out easily, and probably a reaction 
between this and the hot slag caused the phenomena 

The tapper at the dump informed me that he bad 
seen a number of these little volcanoes, but they were 
by no means common. Epwakp P. (‘H APMAN 
Pueblo, Colo. 


The First to Signal Through Space 
To the Editor of the Screntiric AMERICAN: 

In a notice of John Walker Wilkins, in Screnriri 
AMERICAN Of January 31st, it is stated that he was “the 
first man in the world to transmit telegraphic signals 
through space.” From data in the notice, it was not 
earlier than 1845 or 1846 that he did this, three or 
four years subsequent to the time that Joseph Henry, 
American physicist, had “traced the influence of indne 
tion to surprising distances, magnetizing needles in the 
lower story of a house through several intervening 
floors by means of electrical discharges in the upper 
story, and also by the secondary current in a wire 220 
feet distant from the wire of the primary current 
(Ene. Brit., 9th ed., vol. xi, page 675.) In connection 
with these experiments he discovered the oscillatory 
nature of the electric discharge. I know of to eartier 
signaling through space by the use of electric curreits 


Carlisle, Pa. I. THORNTON OSMOND 


The “‘ Nevada” and “Queen Elizabeth” 
Compared 

To the Editor of the Screntiric AMERICAN 

I noticed in one of your recent publications remarks 
by Mr. C. P. Slosson, San Francisco: the comparison of 
the British “Queen Elizabeth” and United States “Ne 
vada ;” also remarks on speed of British battle-cruisers 
I also noticed your answers to said remarks. Now if 
you will permit me, I would like to say a few words, 
In the first place, I may say it has 
always been a very great pleasure 
to me to read your valued paper. 
A Britisher naturally likes fair play, 
and I am sure the ScrEentTiric 
AMERICAN puts a thing fairiy and 
squarely before the public. of 
course, in making a comparison it is 
only fair to compare contemporary 
ships. Now, take into considera- 
tion the four great events or: essen 
tials in a warship, viz., speed, radius 
of action, gun power, and defensive 
armor. Of course, the British ship 
has the advantage, a great advan 
tage, in speed. In radius of action, 
as both ships are to use oil fue! ex 
clusively, and as reliable data are not at hand, | cannot 
say for sure as to which has the advantage on that point 
In gun power we have ten 14-inch guns with 1,400-pound 
shell, and 2,600 foot-seconds; energy, 65,606 foot-tons 
on the “Nevada.” Eight 15-inch guns with 1,950-pound 
shell, 2,500 foot-seconds; energy, 84,510 foot-tons on 
the “Queen Elizabeth.” Here we see the British ship, 
although carrying fewer guns, throws a heavier weight 
of metal at a discharge with a greater energy, which 
would be more effective at long range. The weight of 
the American gun is 63.1 tons. The weight of the 
British gun is 96 tons; both 45 calibers long. In de- 
fensive armor or qualities of defense the principal in 
terest in the “Nevada” class is their great defensive 
power and the armor has been, or will be, so disposed 
to a greater advantage than on any ship hitherto built, 
at least from the American siandpoint. From a British 
standpoint the armor is so disposed on the “(jueen 
Elizabeth” to the greatest possible advantage; the armor 
on both is about the same maximum thickness, soe in 
recapitulation we have “Queen Elizabeth,” greater 
speed; “Queen Elizabeth,” greater gun power; “Queen 
Elizabeth,” at least equal defensive power; “(Queen 
Elizabeth,” questionable radius of action. You cannot 
put a quart of power in a pint of displacement, and as 
both displacements are about the same, for the displace 
ment given of British ships are their displacements 
when in commission with full load of stores, amment- 
tion, ete., but with normal coal capacity, | take it that 
British designers have turned out the better ship, more 
especially as the cost per ton is less in the case of Brit 
ish ships. Take for instance contemporary ships “Nep 
tune” and “Delaware.” The British “Neptune” works 
out $418 per ton. The United States “Delaware” works 
out about $450 per ton. The British ship “Lion” worked 
out at $582 per ton. W. R. Suvute 

Woodstock, Ontario. 


Roadside Signs, each containing a single catchy 
sentence in large type, are proving effective in warn- 
ing against fires on western forests. They give the 
essentials and tell the importance of protection aruinst 
forest fires. 
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Gaging station at Gatun spillway. Measuring the flow (18,000 cubic feet per 
second) from a suspended car 
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First water discharging through the Gatun spillway after the lake has been 
filled to the full 85-foot level. 


‘ ‘ ‘ ° ‘ 
Navigating Lights for the Panama Canal 
How Ships Will be Guided Through the Canal by Night 


— lighting equipment of the Panama Canal has been 
planned with the same care and skill that has been 
displayed in the other parts of this monumental work. 
Through Gatun Lake and at the approaches the sides 
of the channel will be m irked by gas buoys, and exce pt 
in Culebra Cut, a set of flashing range lights will be 
placed at each end of the successive tangents. The 
sailing lines, as indicated by the range lights, will be 
sufficientiy wide apart to enable the largest vessels to 
pass one another in safet 

In Culebra Cu 
make the use of range lights impracticable. In this 


the banks are so close together as to 


part of the eanal, three lighted beacons will be placed 
at each angle or turning point in the cut and between 
these there will be intermediate lights in pairs on each 
side of the canal While these lights are deemed 
ample for-safe navigation, it will not enable travelers 
to see very much of that famous locality should their 
ship pass vwnro wh on a dark night All the beacon and 
range light towers along the canal will be of molded 
concrete 

The locks, however, will be brilliantly illuminated by 
electricity On the walls of the locks there are molded 
concrete lamp standards, carrying hoods of concrete 
in which are mounted large, 400-watt, tungsten bulbs. 
The hoods will be so arranged as to throw the light on 
the coping of the lock, and the water chamber, but will 


ecreen the from the axis of the canal, If these 





brilliant lights were not shaded, the pilots on approach- 
ing vessels would be so blinded as to hinder them from 
obser ving the range and signal lights. Excepting the locks, 
acetylene will be used exclusively for lighting the canal 
both in the towers and on the buoys. These lights will 
be automatic in the sense that they will require labso- 
lutely no attention for a period of from four to seven 
months after they have been once started. At the end 
of that time their supply of acetylene is replenished 
and they are good for another period. This system, 


known as the A. G. A. (American Gas Accumulator 
Company system, was first introduced in this ceuntry 
in LYOS, and sinee then has been installed in over three 
hundred important light stations on our coast 

This system has perhaps its highest development in the 


gas buoy The lighted buoy is considered one of the most 


important and reliable aids 


-——_____——- 


to navigation invented in 
recent years. The lights of 


those installed by the light- 


house authorities on various 
stations on the coast, are 
plainly visible from six to 


fifteen miles and will burn 


for long periods up to a year 
or more without anv atten- 
tion. The bu along the 
canal will be equipped with 


sixth order lights, and the 
gas supply in each beacon is 


designed to last from three 





to seven months, the time 
depending upon the char- 
ACLATISLIC OF it rht. These 
buovs will be of the ume 
standard ty pe used generall 

by the ‘lighthouse service 
Its strueture ndieated in 
Fig. 1, and it consists of a 
eylindricai floating eol 


body earrying on its top a 
pyramidal steel frame whic! 


supports a light and |! 


fifteen feet above the wats Typical morning fog rising out of Culebra cut. Such fogs will make navigation difficult. 


level. To the bottom of the body is attached a steel tube 
earrying a counterweight, and this tube is made detach- 
able from the buoy body to facilitate transportation. The 
buoy will be moored on its station by heavy chain and 
concrete sinkers. The corrosive effect of the waters of 
Gatun Lake, due to decaying vegetable matter, is very 
pronounced, and hence the metal surfaces will be given 
a special protective coating. 

The body is eight feet in diameter and has dished 
heads, and in the periphery of the upper one are four 
pockets for the reception of the cylinders containing 
acetylene, technically known as “‘accumulators.’’ The 
gas from the four accumulators passes out through a 
collecting manifold and thence up a feed pip secured 
to one of the upright frame pieces to the lantern. 

The acetylene in the accumulators is stored according 
to the process invented jointly by three Frenchmen, 
Claude, Hess and Fouche. This gas, at ordinary atmo- 
spheric temperature, is very unstable under a pressure 
of more than two atmospheres, as it readily breaks down 
into carbon and free hydrogen under slight shocks, 
and this is usually accompanied by a violent explosion. 
When stored by the process mentioned, it is practically 
safe and harmless. The cylinders are first filled with 
an inert porous mass having a porosity of eighty per cent, 
and half the porous space is then filled with acetone 
a hydrocarbon liquid which boils at 56 deg. Cent. The 
acetylene is then forced into the cylinders under heavy 
pressure. The acetone readily absorbs acetylene at 
atmospheric pressure and under a pressure of 150 pounds 
it will absorb over one hundred times its volume. The 
liquid acetone expands in absorbing acetylene and 
shrinks again to its original volume when the gas is 
exhausted. The purpose of the porous filler is to pre- 
vent the accumulation of compressed gas in the upper 
part of the accumulator when it is nearing exhaustion. 
A full description of this method of storing acetylene 
will be found in the Scientiric AMERICAN for May 6th, 
1911, page 453 
Balboa, where the accumulators will be recharged when 


A gas plant will be established at 


exhausted, and the acetone which may be carried out 
with the acetylene will be replaced. 

, , —" 

All the canal buoys will have flashing lights possessing 


several interesting and novel features. The mechanism, 





as will be seen from Fig. 2, consists of three parts: the 
pressure reducer or governor, the flasher and the burner. 
The high-pressure gas from the accumulators goes first 
to the governor which operates to feed the gas at a con- 
stand low-pressure to the flasher. Two sections of the 
simplest form of flasher are shown in Figs. 3 and 4. It 
is the invention of Gustaf Dalen, a Swedish engineer. 
This consists of a heavy cup-shaped casing closed at 
the top by a leather diaphragm. In the side wall is a 
gas inlet for the low-pressure gas from the governor 
and a gas outlet leading to the burner. The inlet is 
always open, but the outlet to the burner is controlled 
by a pivoted valve which opens at stated periods, to 
permit gas to escape to the burner to produce the flash. 
In order that the valve may move at high speed, the valve 
seat around the outlet is made one pole of a permanent 
magnet, and the valve plate is acted upon by a spring 
to hold it in closed position. The valve plate is con- 
nected by an adjustable loose motion device with the 
diaphragm. When the valve is closed, gas accumulates 
in the casing under the diaphragm until its pressure is 
sufficient to overcome the force of the spring and the 
magnetic attraction of the valve seat. Then the valve 
opens with a jump and the gas escapes to the burner 
where it is ignited by a constant burning pilot flame fed 
directly from the governor. The escape of gas permits 
the diaphragm to fall and the valve closes quickly. By 
this mechanism, the pressure of the gas at the burner 
is constant throughout the duration of the flash, which 
is a very important feature, as it enables a pilot to judge 
accurately the characteristics of the light. It is also 
economical, as it has been found that 55,000 separate 
and distinct flashes can be obtained from one eubic foot 
of acetylene. They may be adjusted to give light 
periods as small as one tenth of a seeond, but on the 
canal the minimum period will be three tenths of a 
second. To give the various lights individual char- 
acteristics, a more compiex form of this flasher will be 
used which“will produce successive flashes, followed by 
dark intervals. Although this apparatus is very delicate 
and capable of fine adjustment, still the parts are so well 
protected that the buoys can withstand the buffeting 
of the heaviest seas without derangement. ~ 

By an ingenious arrangement of glass prisms on the 
inside of the vertical bars 
of the lantern, the light will 
be so reflected as to prevent 
the bars from casting any 
shadow. This is import- 
ant; for in the older types 
much of the light is ob- 
structed by the bars and 
lost. Acetylene light, which 
is almost pure white like 
sunlight, has a great pene- 
trating power in thick 
weather, and as it burns 
with a small and intensely 
bright flame, it is easily ad- 
justed in the foeus of the 
lens which facilitates a uni- 
form spread of the light in 
all directions in a horizontal 
plane. The hood shown is 
of sheet copper and serves 
for ventilation and is so 
constructed as to make it 
impossible for wind or sea 
to extinguish the light. 
| This type of buoy has 








been placed on such im- 
(Concluded on page 214.) 
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The luminous buoys that will be used to guide vessels through the Panama Canal. 
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The Problem of Our Navy 


11.—Sea Power and Our Foreign Policies 
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By the Editor 


were commencing to move our frontiers out into the 
international ocean highways of the world, and that 
when, at the close of the war, the extension had ceased, 
those frontiers would have been pushed nigh a thousand 


miles eastward into the Atlantic, and westward some five 


thousand miles, even to the ve ry doors of Asia. 


Not for a moment did the nation regard the Spanish 
war as one of aggression; it was supposed to have been 


fought in the interests of humanity, and for the abate- 


ment of the horrors of the Cuban situation If we 
remem ber righ the diplomatic intercourse, antecedent 
to the war, deplored the disturbing conditions “‘on’’ or 

It was the propinquity of the trouble 
that brought it within our conecern—had Cuba been off 
the coast of Spain, the rebellion might have been raging 
et, so far as any protest from this country would have 
been concerned But, in fact, though not with definite 


intent. this nation, in declaring war against Spain, aban- 


in the Caribbean, we took in hand the seemingly im- 
possible task of cutting a canal from the Atlantic to the 
Pacific at Panama. For certain concessions we acquired 
the treaty rights of Great Britain at Panama, proclaimed 
the neutrality of the canal, and prepared to maintain 
that neutrality by erecting first-class fortifications at 
each approach. Not content with this, we proceeded 
to reaffirm the Monroe Doctrine by definite Congres- 
sional action, forbidding the acquisition by alien powers 
of harbors or coaling stations which were located within 
striking distance of the Panama Canal and which might 
serve as a base for hostile operations. 

It is well understood that commercial rivalry is be- 
coming more and more the predisposing cause of modern 
wars. Our opening of the Panama Canal will cause an 
upheaval in existing trade conditions and a quickening of 
commercial rivalries the like of which the world has 
never seen. Furthermore, its effect upon the balance 

of naval power, particularly in 





the Pacifie, and in any conflict 
which may arise over the enforce- 
ment of the Monroe Doctrine, 
will be most profound. What 
Gibraltar and the Mediterranean 
were to the contending navies of 
the eighteenth century, the Pan- 
ama Canal and the Caribbean will 
be in the future naval wars of the 
Ne W World. 

And across this key to the com. 
mercial supremacy and the naval 
dominance of the Western Atlan- 
tic and the Pacific the United 
States stands, a colossus domi- 
nant and uncompromising. 

If we were slow in taking up 
our position as a world power, 
history will never charge that the 





United States was slow to assert 
the prerogatives of a worid power. 
Not content with our reaffirma- 
tion of the Monroe Doctrine, 
which doctrine a recent friendly 
British critic has deseribed as 
“the most magnificent bluff in all 
history; and, so far, the most 
successful,’’ we have taken the 
vast problem of China into our 
benevolent keeping and have 
spoken out boldly for the “Open 
Door of Trade’’ as against 





Europe’s pet theory of separate 
spheres of influence, thereby set- 
ting our face firmly against any 
attempt to destroy the integrity 
of that greatly coveted country. 
Lastly, we have looked squarely 
in the eye the most intelligent, re- 
fined, proud and successful of the 
Oriental races, and told it that 








Josephus Daniels, Secretary of the Navy. 


ot we shall have a first-class navy to enforce our policies depends in part on him 


doned a policy of isolation for one of commanding im- 
portance in the great-world politics! 

It is for us, now, either to play the games with great- 
world weapons and on a great-world scale, or confess 
ourselves unequal to the task, let go what destiny thrust 
upon us and be subjected by the leading powers to that 
attitude of interested tolerance which obtained before 
the war took place. There is no middle course In 
the Atlantic the struggle left us in possession of Porto 
Rico, with oversight of Cuba and the possession of 
Guantanamo Bay, one of the finest strategical bases in 
the West Indies. In the Pacific we emerged with full 
responsibility for the Philippine Islands and holding 
also Guam, a most valuable strategic base in the Mid- 
Pacific. Verily, we have given hostages to fortune. 

It is extremely significant that the subsequent course 
of our foreign policies, so far from showing any disposi- 
tion on the part of the Administration to deplore the 
conditions which had established us in a very strong 
strategic position in both the Atlantic and Pacific Oceans, 
has rather indicated that we were disposed to utilize that 
position to the fullest advantage. Stimulated by the 
successes of the Spanish war, we built up our navy, and 
particularly its first fighting line of battleships, so assid- 
uously that within a single decade we had risen to the 
econd place in naval strength Vith a natural naval 
base at Guantanamo, giving us a commanding position 


we do not want and will not 
have its members in our midst. 
And this we have done to a people 
who, by defeating on land and 
sea the supposedly most powerful nation in the world, 
had but recently graduated, by universal consent, to 
the rank of a first-class naval and military power. 

Such are the international policies of the United 
States in this year of our Lord 1914. 

Discoursing on the subject of the policies of nations, 
**Modern 
science has made the nations of the earth neighbors, 


a recent naval authority has this to say: 


and modern thought has tempered the intercourse of 
many races, but national ambitions take life and grow 
as the nations prosper and, being like those of the indi- 
vidual, essentially selfish, the ambitions of one nation 
often excite the rivalry and opposition of another. So 
are born the policies of various peoples. When de- 
clared, these policies are but the formulated principles 
of conduct which the people of a State, or their Govern- 
ment, have adopted in the pursuit of their national 
well being. When the policies of a State reach be yond 
its borders, they become of special interest to other States, 
for, as has been intimated, in these policies may be found 
the seeds of disagreement, perhaps of ultimate war.” 
, Of such a character are our international policies. 
They are broad enough to brmg us into most intimate 
contact with the policies of the other great powers of the 
world, and they are, therefore, big with possibilities of 
acute disagreement and ultimate war. 

When a nation thus formulates its policies, it should 
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definitely determine both the manner of their presenta- 
tion to the rival nations whose interests may be affected 
and its own subsequent attitude in case these policies 
should be attacked. It may offer them as a request, to 
be granted or refused or ignored as the case may be, or 
it may boldly proclaim them as being so necessary to the 
national vell-being and honor that they will be sup- 
ported, if occasion should require, by all the armed forces 
of the State. 

Now it is evident that to present such ambitious inter- 
national policies as have been adopted by the United 
States in the furm of a request would be as futile as it 
would be ridieculous—their very magnitude and daring 
is taken by the world at large as an intimation that we 
are prepared to defend them with all the available forces 
at our command. 

And this brings us face to face with the question: 

Do we possess, or are we likely to possess in the near 
future, sufficient power to resist such armed opposition, 
and by crushing opposition, enforce the consideration 
of our policies upon any future enemy or coalition of 
enemies? To this the answer must be made that, be- 
eause of the geographical situation, a war for the main- 
tenance of our policies must of necessity be a naval war, 
and that the navy of the United States is utterly inade- 
quate to the magnitude of the task. The struggle for 
the enforcement of the Monroe Doctrine, the neutrality 
of the Panama Canal, Asiatie Exclusion, or the Integrity 
of China, will take place upon the high seas, and the 
situation is such that in the event of war to-day or to- 
morrow, we would find ourselves in the preearious posi- 
tion of having to defend first-class policies with a third- 
class navy. 

We do not hesitate to say that the work of bringing the 
American navy up to the Standard of Strength called for 
by our national policies is by far the most pressing question 
now before the { merican people, its Congress, and its 
President. 

It may be said of the people of the United States, as a 
whole, and to a great extent, of Congress itself, that 
they are so deeply engrossed with internal economic 
questions that they follow with a languid interest the 
course of international politics. It is only to a few in 
our Foreign Affairs Committees and in our diplomatic 
and naval and military services, that the portentous 
significance of the events which have led us to the 
present conditions have been known, and by them only 
has the alternative of either a disgraceful abandonment 
of our policies or a humiliating defeat in their attempted 
defense by inadequate naval and military forees been 
foreseen. 

Universal arbitration, to which we all look forward 
with eager eyes, would present a way of escape from the 
existing dilemma, but the comparatively meager results 
of such Hague meetings as have been held, due to keen 
international distrust, has shown that this remedy is as 
yet in the far future. 

And since arbitration is for the present at least but a 
beautiful dream, it behooves this nation to take careful 
count of things as they are and make at once a drastic 
readjustment between our policies and our sea power. 
We must modify our policies by retrenchment, or we 
must at once take all needful steps to bring the navy 
up to the full measure of its heavy responsibilities. 

The nation is confronted with two alternatives, and 
two only. Either we must give up Guantanamo, Porto 
Rico, Hawaii, Guam and the Philippines; leave China 
to the rapacity of the Great Powers; dismantle our 
forts at Panama, placing the canal under joint inter- 
national control, rename our first fighting line “‘coast- 
line battleships,” and withdraw entirely within our own 
frontiers, or we must accept the burdens of a great 
world power, not with hesitation, but rather with a glad 
courage, remembering that these burdens are not of our 
own seeking, but have been laid upon us by a destiny 
against which there is no appeal! 


The Scientific American and the Libraries 
W E gather from a recent issue of the Boston Tran- 
script: that the Scienriric AMERICAN has been 
ertically compared with every important periodical pub 
lished in this country, with the result that it stands in 
# very special class of magazines favored by Massachu- 
setts librarians. A committee was appointed at the fall 
meeting of the Massachusetts Library Club, which 
unanimously reported the following resolution: 


The members of the Massachusetts Library Club view with 
Strong disapproval the 





alarming decadence in tone of many 
of the leading American periodicals, and emphatically pro 
test against the tendency recently so manifest to cater to 
sordid sensationalism, indecent suggestion and to perverted 
taste 

ae committee has had several meetings, at which have 
been disc ussed the merits and demerits of certain leading 
periodicals and it has prepared a list of fifty magazines 
which are recommended for small libraries, arranged in 
sroups of ten, to cover the demands of libraries subscribing 
to ten, twenty, thirty, forty or fifty periodicals. This list 


it j Opos +f i i 
Is pr posed to print in the next issue of the Massachu 
setts Library Club Bulletin 


and the committee Also suggests 
that the State Library 


> Commission publish it for distribution 
mong the smaller libraries of the State. It is not to be 
understood that all of the reputable journals are included. 
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The list is limited by the number chosen, and by the plan 
by which the committee endeavors to put in each group of 
ten magazines which should appeal to the various classes 
of a community. A list has also been made of twenty maga 
zines, covering special subjects of a more or less technical 
nature. One or more of this special list could be inserted in 
the place of one in each group of ten, according to the 
demands of each locality. 

In the first group, which comprises those periodicals 
which are indispensable to every library, however small, 
we find mentioned in company with the Sclentiric 
AMERICAN, the following magazines: Atlantic Monthly, 
Harper's Magazine, National Geographic Magazine, 
Outing, Outlook, Popular Mechanics, St. Nicholas, the 
Survey, and the Woman's Home Companion. In group 
IV, which comprises magazines that are recommended 
to libraries which are able to pay for at least forty 
periodicals, the ScreNtTIFIC AMERICAN SUPPLEMENT is 
recommended in addition to the American City, the 
American Magazine, Bulletin of the Pan-American 
Union Republics, the Craftsman, the Dial, the Etude, 
the /Ilustrated London News, Popular Science Monthly 
and System, 

In Group III, which comprises magazines intended 
to cover the demands of libraries subscribing for thirty 
periodicals, we find mentioned in addition to American 
Homes and Gardens, which is published by Messrs. 
Munn & Co., Ine., publishers of the SclentTIFIc AMERI- 
cAN, the Boston Cooking School Magazine, Current Opin- 
ion, the International Studio, Modern Priscilla, the 
North American Review, the Review of Reviews, School 
irts Magazine, Scribner's Magazine, and the Technical 
World. 

This analysis of current American periodicals is in- 
teresting and important because it shows how the 
Massachusetts Library Clubs Committee rates maga- 
zines in closely allied fields. Popular Mechanics and 
the ScreNTIFIC AMERICAN are evidently not regarded as 
covering the same field, for both are included in the 
indispensable magazines which even the library capable 
of subscribing for only ten periodicals should keep on 
hand. 

All the publications of Munn & Co. find a place in 
one of the groups. The publications of the Century 
Company (the Century Magazine and the St. Nicholas 
Magazine), and Messrs. Harper Brothers, who publish 
Harper's Magazine and the North American Revie, 
are the only other publishers of periodicals similarly 
honored. 

Despite the flood of home and garden magazines 
which have made their appearance within the last ten 
years, only one other periodical of that type besides 
the American Homes and Gardens is mentioned in the 
groups, and that is the Garden Magazine of Messrs. 
Doubleday, Page & Co., which is included in Group II. 
Country Life in America is placed in a special list of 
twenty magazines “covering special subjects of a more 
or less technical nature.” 

Commenting upon the analysis the Boston Transcript 
states: 

“The report, and the accompanying lists, have allowed 
some librarians, inferentially and diplomatically, to ease their 
minds on the subject of some of the putreseent fiction which 
appears in a few magazines. This is a good thing 

“It would be hard to estimate the exact amount of moral 
harm worked by this near-indecency in periodicals. Probably 
it is very small. The worst thing about it is the sickening 
insincerity of it all, and its result upon literary freedom 
After a few years in which a diluted form of sewage is offered 
under the name of ‘red blood,’ and slightly smutty stories 
are sold under the plea that art, truth, and frankness are in 
peril unless such stories are allowed, then there is apt to be 
a reaction in favor of prudishness. The news agent who 
whispers to you that he has got ‘something shady’ which 
he would like you to buy, may not be an admirable persor 
but he is worthy of rather more respect than the magazine 
editor who offers the same thing with a hypocritical plea 
that this is ‘artistic truth.’” 


Skating on Salt 
By Walther isendahl 

JT ATURE has been conquered once more. Men can 
iN skate, not on ice, but on salt. <A salt-skating rink, 
constructed by the patented process of Dr. Ed. Arnold, 
was recently exhibited and operated in Berlin. 

All skaters will weleome the invention of a method 
of producing, by purely chemical means and without 
the employment of a costly refrigerating process, a 
saline crystalline mass which exhibits all the character- 
istic properties of ice. The surface of the mass can 
searcely be distinguished from a surface of natural or 
artificial ice, and the resemblance is increased by the 
fact that the shavings produced by the skates have all 
the appearance of snow. The mass is entirely odorless 
and contains no ingredient injurious to the health or 
the clothing of the skaters. It can be utilized for skat- 
ing, with ordinary ice-skates, in every season and 
climate, except when the temperature is higher than 
86 deg. Fahr. 

The mass can be applied to any tight floor of wood, 
cement or asphalt, from which it can easily be removed 
by chipping or steaming. It is preferable to construct 
the skating floor in a building, but it may be installed 
in the open air, if it is protected from rain, drying 
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winds, summer heat and direct sunshine by a shed, tent 
or other covering. 

Boards can be coated with the mass and can th 
quickly assembled to form floors of any desired size, 
which can be taken apart as quickly. In this way 
temporary skating floors can readily be introduced on 
the stage and in publie or private festivals, indoors ot 
in the open air. Slides for coasting can be constructed 
by a similar method. 

The costs of construction and maintenance of a salt 
skating rink are moderate. The construction is ver 
simple. The mass is melted and poured on the floor 
where it quickly solidifies and forms a hard, smooth 
surface. It is applied in successive layers, each less 
than 1/25 inch thick. The cost of upkeep is smatl, for 
the “wear” is less than that of ice, especially at low 


temperatures, and the abraded “snow” is collected, 
melted with fresh material and used again. The mass 
taken from old skating boards or rinks can be utilized 
in the same manner. The quantity required for a single 


layer is less than 1/5 pound per square foot. <A fresh 
layer must be applied from time to time, with a fre 
qency proportional to the use of the rink. Two ap 
plications per week usually suffice. A surface of 5,000 
square feet can be kept in condition by three hours’ 
daily work of one attendant, in addition to o¢casional 
sweeping. 

During an exhibition which was recently held in the 
exhibition building of the Berlin “Zoo” a demountable 
skating surface composed of wooden planks was used 
very largely and its durability was thoroughly demon 
strated. 


The Passing of the Sturgeon 

N his last annual report the United States Commis 

sioner of Fisheries says that “the story of the sturg 
eous is one of the most distressing in the whole history 
of the American fisheries.” For years these large, in 
offensive fishes were supposed to be of no value, and 
when, as often happened, they became entangled in 
fishermen’s nets, they were knocked in the head and 
thrown back into the water. When it was discovered 
that the sturgeon’s eggs were valuable as caviar and 
its flesh as food a period of reckless fishing began, and 
in a few years the best and most productive waters 
were depleted, and what should have been made a per 
manent fishery of great profit was destroyed. On the 
Atlantie coast the catch of sturgeon fell from 7,000,000 
pounds to less than 1,000,000 in fifteen years, and an 
even more rapid decline occurred on the Pacifie coast 
and the Great Lakes. At present the total annua! yield 
for the whole country is less than 1,000,000 pounds, and 
is decreasing. Meanwhile the demand for the eggs and 
flesh has steadily increased, with the natural result on 
prices. A mature female sturgeon now often brings 
more than $150. The worst of the situation is the fact 
that all attempts at artificial propagation have failed 
so that, unless prompt steps are taken to protect the 
sturgeon by law, this fish will be practically extinet 
in American waters in a very few years. The Commis 
sioner recommends that the legislatures of ali States in 
which this fish exists or has existed should absolute! 
prohibit its capture or sale for a period of at least te: 
years. Meanwhile the Bureau of Fisheries proposes | 
transplant into our waters young sturgeon from foreig: 
countries; especially a species from the Danube and 
the Caspian Sea, specimens of which have been offered 


by the Roumanian government. 


Sikorsky’s New Record 
DISPATCH appears in the New York Times of 
fA February 27th to the effect that on February 26th 


jexl 





last the Russian engineer Sikorsky’s biplane eat 
seventeen persons in a flight of 18 minutes’ duration 
This is the second machine that Sikorsky has built 
Like its predecessor, it is huge, indeed by far the big 
gest flying machine ever constructed No absolute 
trustworthy dimensions have yet been published, me 
have any really trustworthy details of the construction 
been given out. It seems certain, however, that the 
machine has a span of at least SO feet, and that it is 
driven by four motors of 100 horse-power each Phe 
passengers. take up their places in an inclosed cabin of 
such size that seating and even sleeping accommodations 


are provided for some of them. 


Wireless Weather Reports in the Indian Seas 
ITH the rapid increase in the number and effi 
ciency of the wireless telegraph stations on th 

coasts of India, it has now become practicable to issu 
daily weather bulletins by wireless to vessels over most 
of the Bay of Bengal and the northeastern part of the 
Arabian Sea. Six coast stations are open day and 
night, and any vessel-master can obtain the weathes 
bulletin from the nearest of them on application Ih 
importance of the 1 service is due to the fact that 
both of the seas in question are notorious for their 
eyclones. These are most frequent in spring and au 
tumn, but are likely to occur at almost any time 
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Headlight with the shutter open. 

















Pipe casting with a multiple-lip ladle. 
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of the liquid metal obtained. It was neces- 
sary, however, for the men who did the 
pouring to make a great many trips to the 
nearest source of supply of the molten iron, 
whether that was the furnace itself or the 
bull ladle, filled at the furnace and moved 
to the most advantageous points. The 
pouring also took a long time and more 
}men could not be put on to hasten the 
| process as they would merely get in each 
| others" way. Each man could only earry a 
comparatively smal amount of iron, and 
the work that could be done was therefore 
limited in each instance by the physical 
capacity of the workman involved. 

It was to get away from these closely 
limiting factors that induced the foundry 
operators to devise and develop the mul- 
tiple-lip ladle for pipe pouring work. This 
ladle is built in the shape of a shallow, cast 





iron bath tub, lined of course, with fire clay 
| to prevent its rapid burning out. It is 
| supported at each end by a pin, pivoting 
in a bearing formed by the looped end of 
an arm that hangs from a chain hoist. The 
hoist in turn is supported on a trolley or 
craneway that is part of an overhead track 
system, centering at the cupola or furnace 
and extending over the floor space upon 
which the casting is done. 

These ladles are filled direetly from the 
cupola and will hold half a ton or more of 
iron. The workmen are protected from the 
great radiated heat of the molten iron by 
shields either fastened to the supporting 
arms, or, as in the picture, covering the 
| ladle itself. Long handles attached to each 

| side of the ladle at its opposite ends provide 
means for tilting and guiding the ladle so 
that it will deliver the iron through the four 
lips into the proper openings provided in 


| the top of the pipe mold. 


Vest Pocket Wireless Receiver 


i pew value of the new French ‘‘ondo- 
phone” detector, for receiving wireless 
signals, lies in its very small size and com- 
pact make-up, so that the whole affair can 
be carried in the vest pocket. It is designed 
to meet the growing demand among the 
public for a device which will enable any- 
one to hear wireless time signals from the 
Eiffel Tower station. When it is once ap- 
preciated that the time signals can be taken 
without the use of a complicated device, 
and with little knowledge of electricity, 
there is no doubt that a much more general 
use will be made of the wireless time signal 
system. To show what can be done with 
the little detector, we may mention that at 
20 miles from Paris, all that is needed is an 
open umbrella held as high as the arm can 


reach, while a small metal contact piece 
attached to a cord lies upon the ground and 
makes the earth connection. At 60 miles, 
one plants a knife in a tree, preferably a 
pine tree, or a gimlet will answer as well. 
One of the cords with its metal clip is joined 
to this ‘antenna,’ while the other clip is 
placed on the ground. The entire receiver 
weighs but 13 ounces, and yet, in spite of 
its small size, it is carefully made and is 
an apparatus of great precision. For long 
distances, to the extreme borders of France 
for instance, and even farther, one clip is 
joined to a telephone line which serves as 
an antenna, and the other goes to gas or 
water pipes for the ground. But within 
120 miles, all that is needed for the antenna 
is a kitchen stove or range, baleony, metal 
bed and the like, and even a bicycle on the 
| road makes a good antenna, or an auto- 
|mobile. The operator may use his body 
for the ground by attaching the metal clip 
to his finger, while the other clip goes to 
the telephone wire. In this way signals 
were received from Paris at a distance of 


| 270 miles. 


A Danish Typewriter Contest.—In a 
typewriting contest held at Copenhagen, at 
which machines from leading manufacturers 
were entered, there were sixty-nine com- 
petitors, and about forty of the operators 
contesting for prizes used American ma- 
chines. It is interesting to note that the 
first, second and third prizes were all won 
on American typewriters, and only two 
contestants using machines other than 
American succeeded in receiving mention. 
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How the Locks of the Panama Canal are Operated 


The Wonderful Control Boards Which Enable a Single Man to Operate Gates Weighing Tons and to Govern 
the Course of Thousands of Gallons of Water 


rev iE. mechanism which will operate the ponderous 
| locks at Gatun, Miraflores and Pedro Miguel in the 
Panama Canal, is quite unlike anything used elsewhere 
in the world. Heretofore it has been the practice to 
distribute a large operating force practically along the 
full length of the locks in a canal. Such a force is 
difficult to co-ordinate into an efficient operating system. 
Moreover, the enormity of the Panama locks made it 
highly desirable that all operations should be central 
ized. The flight of locks at Gatun, for example, extends 
over a distance of 6,152 feet, and the principal operat 
ing machines are distributed over a distance of 4,115 
feet. 

The Isthmian Canal Commission decided that the 
locks must be electrically controlled from some central 
station in each case, because thus the number of oper- 
ators, the operating expense, and the liability to acci- 
dent could be reduced. Great electrical control boards 
have therefore been especially invented which are in 
stalled at Gatun, Miraflores and Pedro Miguel—control 
boards which are so ingeniously conceived and con- 
structed that a single man, who need never see the 
ships which are passing through the canal, opens and 
closes lock gates weighing many tons and governs the 


course of thousands and thousands of gallons of water. 


How the Locks Are Arranged. 

Before we can understand how this is done, we must 
explain how the locks themselves are constructed and 
what is the character of the lock machinery to be con 
trolled 

As readers of the SclenTiIFIC AMERICAN know, the 
lock chambers are 1,000 feet long. At each end of a 
lock chamber, so-called “mitering gates” are to be 
found, which consist of two massive leaves pivoted on 
the lock walls and which operate independently of each 
other. Immediately beyond each pair of mitering gates 
at each end of a lock chamber a duplicate pair of miter 
ing gates is to be found. These are guard gates. Lastly, 
still other mitering gates open and close within the 
lock chamber itself. These, which are called “inter 
mediate mitering gates,” are used to divide the 1,000 
foot locks into smaller compartments when vessels of 
short length are to be handled. Thus much water is 
saved. All the mitering gates, when closed, are clamped 
tightly together by a device called a “miter forcing 
machine.” 

In front of all the mitering gates which are exposed 
to the upper lock level and also in front of the guard 
gates at the lower end are chain fenders. These chains 
are taut when the gates behind are closed and are 
lowered when the gates are opened for the passing of 
a ship. The chains are raised and lowered by a method 
similar to that followed in hydraulic elevators, with 
the additional feature that if a ship approaches the 
gate at a dangerous speed and runs into the chains, the 
chain is paid out in such a way as to stop the ship 
gradually before it reaches the gates. Two motors low- 
er the chains for the passage of a vessel and raise it 
again after the vessel has passed. One motor drives 
the main pump supply water under pressure, and the 
other operates a valve which controls the direction of 
movement of the chain. These two operations are com- 
bined in one, each motor being stopped automatically 
by a limit switch when the motor has performed its 
function. 

How the Water Flows from Lock to Lock. 

The locks are filled and emptied by three culverts, 
one in the middle wall and one in each side wall. The 
flow of water.is controlled by what are known as “ris- 
ing stem valves.” These valves are located in the 
culverts at points opposite each end of each lock, so 
that the culvert can be shut off at any desired point 
for filling a lock with water from above, or upstream, 
or for emptying it by allowing it to flow out and down 
to the next lock. Lateral culverts conduct the water 
from the main culverts under the lock chambers and 
up through openings in the lock floors. 

The rising stem valves are installed in pairs, and 
each pair is a duplicate. Moreover, each culvert is 
divided into two parallel halves at these valves by a 
vertical wall. This arrangement reduces the size of 
each valve, so that it may be more easily operated. 
ven then, each valve measures 8 by 18 feet and is 
raised and lowered by a 40 horse-power motor requiring 
one minute for complete closing. One pair of duplicates 
is left open as a guard or reverse pair; the other pair 
is used for operating, so that in case of an obstruction 
in the culvert or of an accident to the machinery, the 
duplicate pair can be used. 

At the upper ends of the culverts at the side walls, 
the duplication is accomplished by three valves in 


parallel, called the guard valves. Their service is ex- 
actly similar to that of the rising stem valves, except 
that three valves in parallel in this case must conform 
with the same laws as the two in parallel in the other 
ease. 

The culvert in the middle wall must serve the locks 
on both sides, and to control this feature, cylindrical 
valves are placed in the lateral culverts that branch 
out on each side. There are ten of these on each side 
of the culvert at each lock. 

At the upper end of each set of locks, there are two 
valves in the side walls for regulating the height of 
water between the upper gates and upper guard gates, 
as it is desired to maintain the level of the water be- 
tween these gates at an elevation intermediate be- 
tween that of the lake above and that of the upper 
lock when the upper lock is not at the same level as 
the lakes. These valves are called the auxiliary culvert 
valves. 

Five Hundred Motors Operate the Lock Mechanism. 

To give an idea of the number and sizes of the mo- 
tors to be controlled in operating the lock machinery 
it may be mentioned that each miter gate leaf is moved 
by a 25 horse-power motor. There are forty such motors 
at Gatun, twenty-four at Pedro Miguel, twenty-eight at 
Miraflores, a total of ninety-two, with an aggregate 
horse-power of 2,300. Each miter-gate forcing machine 
is worked by a 7 horse-power motor. Of these motors 
there are twenty at Gatun, twelve at Pedro Miguel, 
fourteen at Miraflores, a total of forty-six, with an 
aggregate horse-power of 322. So, at Gatun, Pedro 
Miguel and Miraflores there are in all forty-eight motors 
of 70 horse-power each, which work the main pumps of 
the fender chains and which have an aggregate horse 
power of 3,360; forty-eight motors of % horse-power 
each for operating the valves of the various fender 
chains and which have an aggregate horse-power of 24; 
one hundred and sixteen motors of 40 horse-power each 
which operate the rising stem gate valves; one hundred 
and twenty motors of 7 horse-power each which operate 
the eylindrical valves; eighteen motors of 25 horse- 
power each, which operate the guard valves; and 
twelve motors of 7 horse-power each which operate 
the auxiliary culvert valves. Hence, there are five hun- 
dred motors of various kinds at Gatun, Pedro Miguel 
and Miraflores, with an aggregate horse-power of 12,020, 
to be controlled. 

The Wonderful Electrical Control Boards. 

The electrical control boards which control all these 
many motors, valves, and pumps were designed and 
built at Schenectady, New York, from specifications 
prepared under the supervision of Mr. Edward Schild- 
hauer, electrical and mechanical engineer of the Isth- 
mian Canal Commission, ably assisted by Engineers 
Cc. B. Larzelere, W. R. MeCann, and others, and will long 
be used as models of skilled and painstaking engineer 
ing in which every contingency was foreseen and all 
the safeguards installed that expert engineers could 
suggest. 

The control boards for each lock are to be found in 
control houses located on the middle walls at points 
which afford the best view of the locks, although this 
view is not depended upon to know the position of the 
gates or other apparatus. 

The control boards are approximately operating 
miniatures of the locks themselves. They have indi- 
eating devices which always show the exact position of 
valves, lock gates, chains and water levels in the vari- 
ous lock chambers, and so far as was necessary are syn- 
chronous with the movement of the lock machinery. 

The control boards are flat benches 32 inches high by 
54 inches wide, built in sections. The board at Gatun 
is 64 feet long; that at Pedro Miguel 36 feet long and 
that at Miraflores 52 feet long. 

The side and center walls of the locks are repre- 
sented on the board by cast iron plates and the water 
in the locks by blue Vermont marble slabs. 


The Indicators and How They Work. 

In designing the indicators efforts were made to 
represent the actual machines, the operations of which 
were to be indicated. For example, the chain fender 
index consists of a small aluminium chain representing 
the larger chain of the lock itself. Just as the large 
chain is lowered into a slot in the bottom of the lock, 
so the small chain is lowered into a slot in the top of 
the board. With equal fidelity the miter gate is repro 
duced. The miter gate indicator consists of a pair of 
aluminium leaves or pointers which represent a pair 
of the large miter gates and which move in a horizontal 
plane just above the marble slab representing the water 
in the lock. The rising stem valve indicators, how- 


ever, presented a more serious problem, because the 
valves themselves are located in a culvert and the 
operating machinery is concealed below the lock wall; 
yet for the purpose of observation it was necessary thet 

the indicators project visibly above the surface of the 
board. The rising stem gate valves of the locks, it has 
been stated, occur in pairs. For that reason the indi 

cators for these valves have likewise been made in 
pairs on the board. Each of these indicators may well 
be likened to a miniature elevator, the car being used te 
indicate the position of the valve gates. In order that 

the indication might be visible from various points up 
and down the board, a novel scheme was resorted to. 
The underside of the car is equipped with reflectors so 
arranged as to reflect, parallel to the surface of the 
board, the light of several incandescent lamps located 
underneath the board. This light is reflected through 
openings in the indicator facing both up and down the 
board, the openings being closed with opal giass. The 
reflected light gives a sharp shadow on the bottom edge 
of the car, all portions of the indicator above this line 
being dark and all portions below being tUluminated. 
The illuminated portions show how far the gate of the 
valve is open. If the indicator is dark, the valve is en 

tirely closed; if the indicator is illuminated, the valve 
is entirely open. The one quarter, one half, and three 
quarter positions of the gate are indicated by heavy 

black lines on the glass. 

For the water level indicator, great accuracy was 
required. The specifications demanded that the level 
of the water be indicated to within five eighths of an 
inch of the actual level, but the indicators attained an 
accuracy somewhat greater than this. The height of 
the water is indicated by a rising and falling hollow 
eylinder having pointers which move over scales. The 
scales are illuminated by tungsten lamps, located in 
both the base and the top cap of the indicator. 

The indicators for the miter forcing machines, which 
force the end surfaces of the lock gates inte alignment 
are not operated by means of position indleater ma 
chines. Since all the operator cares to ! it 
them is whether they are in the open or ¢ | position, 
they are operated merely by control switches 

The open and closed positions of all cylindrical valves 
are indicated by means of red and green lamps, the 
intermediate positions net being indicated in any way 
because the operators need not take cognizance of them. 


The Interlocking System, Which Prevents Mistakes. 

In order to make it necessary for the operator toe 
maneuver the control switch handles always in a cer- 
tain order, corresponding with a predetermined sequence 
of operation of the lock machinery, and to prevent the 
operator in control of one channel from interfering with 
the machinery under jurisdiction of the operator con 
trolling the other channel, an elaborate interlocking 
system has been devised. 

The limitations of space forbid an elaborate descrip- 
tion of this wonderful interlocking mechanism. The in- 
terlocking system is essentially a bell crank mechanism, 
connecting the shaft of the control switch directly te 
a movable horizontal bar, forming one of many such 
bars in an interlocking rack below the contre! board. 

From one of the accompanying detailed illustrations 
it will be seen that a horizontal connecting rod is used 
between the cranks on the control switch shaft and 
the vertical operating shaft. The interlocking rack con 
sists of a rigid frame constructed of three eighths inch 
thick steel and having five horizontal members. Upon 
these horizontal members and tying them together are 
located at convenient intervals a set of vertical straps 
of three eighths inch by two inch steel. These carry 
the brass posts that provide the runways for the hort 
zontal and vertical interlocking bars. 

The back of the steel strap is grooved and counter- 
sunk in such a manner that a key is provided which 
prevents turning of the posts. 

The interlocking system depends mainly on the action 
of engaging bevel dogs located on the horizontal and 
vertical bars, the movement of a horizontal bar tending 
to lift a vertical bar by bevels on the dogs A hori 
zontal’ bar cannot be moved without raising a vertical! 
bar. Thus, if at any time a dog on a horizontal bar 
rests against the upper end of a dog on a vertical bar, 
no movement of the horizontal bar where the dog en 
gages the vertical bar can take place, and the control 
handle connected with that particular horizontal bar 
is locked. 

The interlocking system forces the attendant te oper 
ate the chain fenders, gates and valves always in the 
proper sequence, and also prevents him from operating 


(Concluded on page 214.) 
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Picked up by the crane. 
A Motor Lifeboat With a Cabin 


N°? matter how ale a 
4 % rendered by means of 


extending 


vessel may be 
bulkheads and 
well above the 


aterlin the danger of fire, of a boiler | 


f pounding to pieces on rocks 
that 


t oad nakes it essential every 
i in fitted with lifeboats Recent 
disasters at sea show how difficult it is to 
launch a lifeboat of the ordinary t) pe from | 
i ssel in time of storm and also how 
readily the ordinary open lifeboat may be | 
swamped At the recent Motorboat Show | 
held in New York a motor lifeboat was 
exhibited which was identical in design 
with the self-righting, self-bailing motor | 
lifelwat used in the United States Life 
Saving Service, with the additional feature 
f a compketely inclosed cabin The boat 
is 36 feet long and provided with a 35 to 


rnal combustion engine 
10 to 


10 horse-power ints 


spe ed of 


capable of driving it at a 


ii miles per hour, fully loaded. The en- 
gin which -may hx ope rated on gasoline, 
kerosene or distillate fuel is placed in a 
water-tight compartment in the stern with 
all the controls on the outside, so that | 
there would be no chance for the engine 
to he overwhelmed by a wave Further- | 
more, the smoke and engine smells are | 


kept out of gasoline 


the cabin. The 


tanks are on the outside and above the 
vaterline where any leak 


Into the cabin 60 or 70 passen- 


drain | 


would 


overboard 
gers may be crowded and kept where their 


frantic and hysterical actions will not 
bother the pilot of the boat. In addition 
to the engine the boat is provided with a 
wireless telegraph system whereby com- 
munication could be established with 


rescue ships 


As the principal danger lies in the launch- 


ing of a lifeboat, the builders of this life- 


had designed a simple launching 


rudimentary 


boat 





system, the principles of 


which are shown in the accompanying 


illustration On the boat deck a system 
of tracks is laid and the lifeboats are sup-| 
ported on roller trucks which run along 
the tracks and are thus brought to the 


Here 


a simple crane con- 


launching point on the leeward side. 


they are picked up by 


fulcrumed at the 


sisting of a pair of arms 

ide of the vessel and connected at their 
outer ends by a cross-arm. By means of 
an automatic clutch the boat is instantly 
weured to the cross-arm and then the 
erane is swung out over the side of the 
vessel, coming to rest with the keel of | 
the lifeboat about 15 feet lower than the | 


boat deck. Here the lifeboat is supported 
far enopgh out to prevent it from being | 


nacthed avainst the side of the vessel. The 
As soon | 


pilot then awaits his opportunity 


as a wave dashes up to within 10 feet of the | 


keel of the lifeboat he operat« a release 
lever which drops the boat into the water 
The lifeboat is so stanchly constructed that 


it may take a drop of 10 feet or even more 
without injury As soon as it strikes the 
iter it is earried off from the boat by 
receding wave, and the engine which | 
| 


}it may be 








prey ously has been 


carries it clear of the 
water 


directly into the 


rail system has been de 
attached to the side of the 
manner that it may fold 


or may be extended, 


it will form an extension of the 


— 


Wai 


started, immediately 
wreck 
ditions do not permit of dropping the boat 


an inclined mono- 
signed which may be | 


against 


when desired, 





boat 

















ting for a favorable wave. 


whether launched in this manner or by well- 


1 case con-| known methods now in use, 


dent at sea. 
aeons, The Molecular Air Pump 
the hull | 


so that 


A GREAT deal of interest has recently 
4 4been aroused in the introduction, by 
of an interesting type of air 


cross-arm | Dr. Gaede, 





A self-righting, self-bailing, motor lifeboat with cabin accommodating sixty 


of the Down 
rail the 


operator 


crane 
boat 
until it reaches 


impossible for 1 


cability of these proposed launching meth- 
ods as we have not been acquainted with 


the essential details. The 


Page hom M 





Fig. 1 


dropped into the w 


to judge 


this inclined 
glides under control of the 
a pe 
ater. It is | 


of 


boat, 


passengers. 


has particular value in 
the exhaust of 


pump. It con- 


with 


mono- 
nection gases from 
int where 
ing a high internal vacuum. 

The principle of the apparatus is shown 
in Fig. 1. A is a cylinder fixed on a shaft a 
and inclosed in a casing -B, into which is 


cut a groove reaching from n to m. When 


the practi- 





however, 























+ a a 
ain 0 
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Fig. 2 aT 














Diagram and sectional views of the new vacuum pump. 





Fig. 


of the molecular pump. 





4.—General view 




















Fig. 5.—Pump belted to a motor which drives 
it at 8,000 to 12,000 revolutions per minute. 





should prove | 
almost invaluable in case of a serious acci- | entrained from n to m by the friction. On 


| and is depressed to o at the other end, 


| kinetie theory 





bulbs, tubes, and similar apparatus requir-| dence. If the 


A sheer drop of ten feet. 


the cylinder A rotates as shown by the 


arrow, the air contained in the groove is 
connecting a gage o to the 


and n by pieces of rubber tubing S, it shows 


apertures m 


a difference of pressure between m and 
The level of the mereury rises to the point p 
The 
difference of pressure 1s proportional to the 
number of revolutions of the cylinder A 
and the internal friction of the gas. 
friction, according to the 
produced by the 
between 
The 


high velocity 


This internal 
of gas, is 
collisions continually occurring 
molecules of the gas. 
molecules move with a 
in rectilinear paths, the direction of which 
is absolutely irregular until they meet with 
At ordinary pressure the 


the moving 
very 


other molecules. 
result of this is an irregular, zigzag motion. 
At very low however, the col- 
lisions of molecules among each other be- 
high degree 


molecules of the 


pre ssures, 


come very rare owing to the 
of rarefaction, so that the 
gas may be said to impinge 
the walls of the 
From the walls the 
irregularly, the 
independent of the 


exclusively on 
containing them. 
reflected 
reflection 
angle of inei- 
cylinder A 


vessel 
molecules are 
quite angle of 
being 
surface of the 
higher velocity than the 
molecular velocity of the effect 
of vessel moving to the right with a higher 
velocity than that of the molecules pro- 
jected out of it to the left is that the 
molecules projected toward the point n 
are nevertheless entrained to the right 
in the direction of the arrow in the figure. 
No molecules reflected from the cylinder 


moves with a 


gases, the 


| will therefore reach the aperture, which 
|will be a region of fewer molecules—in 
other words, a vacuum will be formed 
at n. 


| 


'is based on the 


Evidently this pumping arrangement is 
not so useful at atmospheric pressure as at 
low pressure in connection with a backing 
or rough pump, as the action of the pump 
molecular action of the 
Figs. 2 and 3 show the actual 
the cylinder A fixed 
the shaft, a in the ease B. The shaft runs 
in bearings provided in the end-plates £ 
of the cylindrical casing which are screwed 
The grooves D are cut into 
which are 


gases. 2 3 


construction of 


on air-tight. 
the cylinder, and the 
fixed on the casing project into the grooves. 
F are the oil tanks, G is an adjusting gear 
by which the tongues © are kept from 
touching the rotating walls of the grooves. 
H is the pulley. When A rotates clock- 
wise, the air is compressed at m and rarefied 
at n. The extension KA is fixed by screws 
on the easing B, forming an air-tight joint. 
S is the suction nozzle which communicates 
with the space n in the casing, the groove 
D shown in the eut being the central 
pump. The discharge air 
pressure opening m of this groove is con- 
nected with the suction opening of the ad- 
joining yroove by a channel bored in the 


tongues C 


groove of the 


extension K, the pressure opening of the 
(Continued on page 216.) 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScIENTIFIC 
AMERICAN 





Pertaining to Apparel. 


ADJUSTABLE BANDEAU FOR LADIES’ 
HATS B. WerTueiMer, care of F. F. Bise- 
man, 41 Park Row, New York, N. Y. This 
invention provides an adjustable bandeau for 
ladies’ hats, arranged to enable the milliner 


or other person to readily increase the size of 
the bearing portion of the bandeau to suit the 
head of the customer, thus insuring a proper 
fit of the hat 


CORSET COVER.—L. T. Furnas, Lima, 
Ohio This invention refers to a garment in 
the form of a corset cover or brassiére which 


is adapted for contraction or expansion at both 
top and bottom and intermediately on a verti- 
for giving a desired contour 
waist 


cal median line 


to the bust and 


Pertaining to Aviation. 


SCIENTIFIC AMERICAN 


for on the outside of office buildings, 
stores, banks, etc., and arranged to be legible 
during the day and. night by evenly illuminat 
ing the panel or background to render the 
opaque letters distinctly visible, project but 
little from the face of the structure to which 
the tablet is attached, and to give the tablet 
an exceedingly artistic appearance. 


is use 


BUILDING BLOCK AND METHOD OF 
FORMING THE SAME.—F. Aaronson, Manas 
quan, N. J. This invention provides blocks 
with undressed faces; provides said blocks 


with roughened faces, such faces being formed 





| with 


AEROPLANE \. E. HoL_erook, Joplin, Mo. 
The purpose here is to provide a machine} 
wherein a maximum of lifting surface is ob 
tained with the smallest possible amount of 
weight, wherein the balancing will be auto 
matic, and wherein a plurality of rudders is 
provided operated by a single shaft. 

FLYING MACHINE.—R. M. Merca.r, Route 

Valley City, N. D. This invention relates 
to a flying machine of that type known as self- 
propelled aeroplanes; and the aim is to pro- | 
vide a device which will be simple, of light 
weight and great strength, which will run at 
a high speed and in a steady manner, and 
which will be capable of easy control. 

Of Interest to Farmers, 

CULTIVATOR R. Dinse, Stanwood, Iowa. 


object here is to provide a device by means 


rhe 











of which plants in rows may be cultivated on 
all sides, while the cultivator is moving longi- 
tudinally of the rows, thus dispensing with 
the necessity for hoeing or cultivating at right 
angles to the direction of the rows. 

LINE GUIDE A. ©. OHNSMAN, care of J. 
L. Ohnsman, Sta. A, Route No. 5, Columbus, 
Ohio The object here is the provision of 
easi transportable means for holding a line 

h end of the field to be planted, so ar 

f that the line will be held tight during 
the planting, and when the row is planted the 
succeet ling line will be indicated. 

ELECTRICAL AGRICULTURAL SYSTEM. 

Cc. S. Dongey, Wallace, Idaho. This inven 

provides a means for supplying power to 
rricultural tractors or motor vehicles such as 

ix plows, cultivators, seeders and the like, 
which will permit them readily to move over 
the ground It provides means whereby a trol 
le on the motor vehicle will move the wires 
from which it receives current to and fro as 
the tractor traverses the field | 

WIRE WINDER Cc. B. Rusy, Le Mars, | 
lowa The inventor provides a device wherein | 
means is provided for holding and rotating a} 
reel, together with means capable of being | 
operated from a point adjacent to the reel, | 
for constraining the wire to wind in uniform | 
layers upon the reel When taking down al 
fence, the frame may be moved as a sled or 
with wheels, winding up the wire as the de-| 
vice moves along the fence | 

Of General Interest, 

BOX CORNER PROTECTOR.—KaATHERINE 
M. Biack, 407 E. 11th St., Austin, Tex. This | 
protector is constructed of a piece of metal} 
with an angular cutaway portion at its inner 
side so that the piece of metal may be bent 
longitudinally and transversely through the 
apex of the angle formed by the cutaway por- 
tion to fit a corner of the box or box lid with 
out the inner side of the piece of metal over- 





BUILDING 


BLOCK, 
without design; provides a molded block hav 
ing an unmolded face and provides a block hav 
ing face roughened by forcibly separating 
said from of the material, 
The grain of the material, instead of being, as 
at present, or filled of the 
porosity of fracture lines of a natural rock. 
MOUSE PROOF PIANO PEDAL.—R. Bou 
LERMAN, care of Bollerman & Son, 271 E. 132nd 
St.. Bronx, N. Y. This has particu 
lar reference to means for effectively excluding 
from the interior of The in 
vention provides a means for use in connection 
a will automatically 
close the opening ordinarily left the pedal 
when in its normal elevated position 
TRUSS.—J. T. Haite, Utopia, Tex. The in 
vention provides certain improvements with re 
spect both to the truss pad and the adjustable 


a 


face a“ same 


body 


closed has much 


invention 


mice the piano 


piano pedal which 


by 


connections for securing the same to the wear 
er, whereby to form a more sanitary, more 
comfortable and more beneficial device than 
is now in use 

ELEVATED CARRIER \ D HADSEL, 
eare of Cable Excavator Co., 410 Arcade Bldg 


Philadelphia, Pa. This carrier includes a cable 


and its use will practically 





way which may be of considerable length and | 
along which is adapted to be operated a main 
carriage for the purpose of supporting any 


suitable form of excavator bucket means for 
handling material in including the 
loading and unloading of barges or other craft 


or 


general, 


or transfer of vessels to cars or handling of 
stone in quarries or the like 

COMBINATION WRITING PAPER AND 
ENVELOP TABLET.—J. ANpeRSON, U. 8S. 8. 
“Utah,” care of Postmaster, New York, N. Y. 
The invention relates particularly to a tablet 
in which sheets of writing paper and a series 
of envelop blanks are so combined that the 


compact and con 
the blanks 
form and superposed one on another, 


paper and the blanks have a 
venient arrangement, with 
out in flat 


spread 


the paper and the blanks being held to stubs 
defined by lines of perforations or their equiva 
lent, so that the letter sheets and blanks can 
be readily detached as required for use 

PROCESS OF MOUNTING EYE SPECI 
MENS.—F. L. Barrows, Moscow, Idaho. The 
process consists in placing fresh eyes (pref 
erably pig or sheep) for mounting in a form 
alin solution to harden the same, then freez 
ing and dividing them into two parts; keeping 
such parts immersed in an aqueous solution 
until the vitreous portion has dissolved out 
and gelatin has taken its place; then remov 
ing the eye portions and immersing them in 
soft gelatin to solidify 

HOLDER FOR PACKING BOXES.—Nertige 
| C. Lynp, Oregon City, Ore An object of this 
invention is to provide a holder for packing 





BOX CORNER PROTECTOR, 


lapping. The edge of the piece of metal is 
scalloped, and the edges of the scallops are 
turned inward to engage the surfaces of the 


sides of the box to obtain a grip thereon and 
prevent protruding edges of metal from catch- 
ing the The outer sides of the 
metal have punched portions forming spurs 
which project inward and which engage similar 
on the inner sides of the metal, which 
project outward. 

MOLD FOR 
Lambertsville, 


in box. 


goods 


spur 


EARTHENWARE.—A. Fottz, 
N. J Address L. P. Kugler, 
place. An object of the inventor is to 
provide a device by means of which an article, 


same 


such as a tank, may be molded by passing a 
stream of water containing particles of clay 
or other suitable materials in suspension, into 
the mold, where the clay is deposited, the 


water being forced out by pressure. 
rABLET.—W. K. WarerMAN, 12 South 18th 
St.. Flushing, New York, N. Y. This tablet 





boxes such as boxes or crates used in packing 
oranges, grape fruit, or other fruit which will 
obviate the of lifting the and 
turning it around during the packing operation 

HEAD GATE.—J. T. Fitcn, Helper, Utah 
The object of the invention to provide 
simple, strong, inexpensive and balanced 
which can be quickly and easily operated and 
which is provided with means for indicating 
the size of opening formed by the gate. This 


necessity box 


a 


is 


gate 


| 


invention provides a gate adapted to swing in| 


a plane normal to the flow through the gate, 


=~ 3° 
ey 


Ses 


2a 





HEAD GATE. 





with means for swinging the gate and means 
indicating the size of opening made by the} 
gate. The gate being centrally pivoted in a 


vertical axis, the pressure of water in the gate 
at any position of the gate is necessarily bal 
anced; thus no extra power is required to oper 
ate the gate. 


NON-REFILLABLE CIGAR BOX.—J. GaG 
LIANO, 122 Jamaica Ave., Astoria, N. Y., N. Y. 
This invention provides means for handling 


or dispensing the better grades of cigars, cigar 


ettes or the like. It provides a means whereby 
cigars may handled in bulk in such form 
that the individual cigars cannot touched 
or handled, and hence are kept in a perfectly 
clean and sanitary condition. 

HORSE OVERSHOE.—J. J. O'CONNELL, R. 
F. D. No. 1, Box 119, Ridgewood, N. J. The 
invention pertains to farriery and has particu- 


be 


be 


lar reference to a temporary attachment or 
overshoe to be applied in slippery or icy 
weather to prevent the ordinary horseshoe 


from slipping when the calks thereof, because | 


of being blunt or otherwise, will not hold the 
horse securely. 

STRAINER ATTACHMENT. 
Vesta, Minn. The purpose here is to provide 
a device whereby a strainer for milk or other 
fluids may quickly repaired without the 
necessity of dismantling the device. The article 
may used with an ordinary milk strainer 


be 


be 





STRAINER ATTACHMENT. 


render the strainer 
An annular ring with the 
screen or wire cloth is made up in various sizes 


as good as new. 


to accommodate strainers of greater or less 
capacity. The rings are made full width so 
that they may be trimmed if necessary Ordi 
narily, however, this would not be required 
FRONT GUN SIGHT.—A. J. Evans, Box 
157, Mosier, Ore. The purpose of this sight 
is to secure greater accuracy in elevation and 
line in target and game shooting. It is of 


the type of leaf or block sights having a notch 
vertical slot in the center. In_ practice, 
when the sight is used on military and sport 
ing guns, the surface next to the eye should 


or 






_— 





i 
we 


— 
ns 


FRONT GUN SIGHT. 


black. The 
vision of 
the 
sight 


sight 
the bull's e 
fcun, the 
quickly 
the vertical 
in line with 


be permits 


or 


finely matted or 


an unobstructed ye 
target, and in raising 
line of the top of the 
the required elevation, 
quickly directs the 
objects 


CAPSULE. 


indicates 
slot 
the 


while 
vision 


M. H. Situ, 105 Chamber St., 
New York, N. Y. This capsule is provided at its 
inner face with a raised identification mark of 
the same material as the capsule and integral 
therewith, the capsule being filled with a liquid 
medicine having approximately the same index 
of refraction as the capsule so that the identi 


fication mark is not discernible from the out 
side. 

PROCESS OF PRODUCING A PHOTO 
GRAPHIC REPRODUCTION FOR USE IN 


MAKING BAS-RELIEF.—G. M. CARPENTIER, 
175 W. 95th St., New York, N. Y. This invention 
relates to a process for producing photographic 
in relief of paintings 


reproductions designs, 


engravings, or photographs of any description | 


with absolute fidelity of form and in any given 
size of the objects or figures the artist intended 
to represent. 


Hardware and Tools, 


PNEUMATIC TOOL.—E. M 
The invention relates to improvements in 


TOBIN, 
Vt 


pneumatic tools, and particularly to what are | 


known as pneumatic hammers, and has for an 
object to provide a structure wherein the vari 
parts are reduced to minimum, 
is without unnecessary vibra 


ous moving a 
and the action 
tion or jars. 
DENTAL 
PoUNDER and 


MASSAGE IMPLEMENT. 
F. F. Hanske, Munger Bildg., 
Elkhart, Ind. The object here is to provide an 
inexpensive implement which may 
massage the gums of the oral cavity to pro 
vide and stimulate healthy circulation of blood 
in the gums and by these means prevent and 
cure various diseases of the gums, including 
congested and receding gums. 


be 


SCREENING-SHOVEL.—O. TuipavuLr, Box 
548, Fall River, Mass In this instance the 
invention is an improvement in the class of 


shovels adapted for screening or sifting cinders, 
coal, and other like commodities. The shovel 
blade is formed of wrought iron or steel struck 
up in dies into the required form, and it may 
be cheaply and easily produced by of 
utting and shaping dies. 

HINGE. 
Kast St. Louis, Ill The object to 
provide a hinge for general use, wherein the 
principal portion of the mechanism is arranged 
within the members to be hinged together, and 
means is provided in connection with the said 
mechanism for engagement by a cover, 
or blind to conceal the joint and the hinge 


means 


here is 


hood 


BENDIX, | 


horizontal | 


sarre, | 


M. 


used to} 


-W. N. BLANCHARD, 2215 Gaty Ave., | 


209 


| BELT FASTENER.—J. Evans, Jn., 
| Sonne Evans, care of W. P. Davis, 900 
North Temple St., Salt Lake City, Utah 
invention pertains to in 
plate is provided with spaced flngers compris 
ing, in general, the form of a club plate, the 
fingers being designed to be passed through 
holes adjacent to the meeting ends of the belt, 
the free ends of the having for 
preventing their accidental withdrawal! 
UNDERREA MER. 
76, Oilfields, Cal. This 
for enlarging a drill 


and 
w 

rhe 

which 


fasteners a 


fingers means 


G. A. Monraomenry 
invention 
hole previously formed 
with an ordinary club bit for 
crude oil, and provides a large area of wear 
ing surfaces between the cutters and their 
porting elements; provides a 


box 





is for use 


in drilling 


sup 


constraction 


é 








UNDERREAMER FOR ENLARGING DRILL HOLES. 
which these surfaces will be largely protected 
against the entrance of abrasive matter; pro 


vides perfect seats for the cutters; 


makes pro 


vision for preventing the losing of the reamer 
cutters; promotes convenience in adjusting the 
reamer in position to be lowered into the well, 
and provides an underreamer, the body af 
which is free from subjoints 

CIGAR TUCK CUTTER.—-G. W. Bowmay 
409 S. George St., York, Pa. The general ob 


ject in this case is to improve the construction 
of the retaining device and guard so as to bx 
more flexible the when in 
position to be cut with just enough pressure as 
to hold it in co-operative relation with the cnt 
ters without danger of breaking the cigar which 
will effectually prevent the cigar being held by 
the operator while being cut 


and engage cigar 


Heating and Lighting. 


VALVE FOR VACUUM HEATING SYS 
TEMS A. Porter, Marquoketa, lowa An ob 
ject of the inventor is to provide a steam heat 


ing in which a vacuum is obtained by 


the condensation of steam, air being prevented 


system 








c 


VALVE FOR VACUUM HEATING SYSTEMS 


from entering the pipes by an air valve of 


special construction. A further object is to 
| provide means for permitting the escape of air 
when the steam pressure rises above atmo 
| spheric pressure 

SELF LOCKING LAMP BULB C. BLass, 
312 Milford St., Brooklyn, N. Y¥ This inven 
tion relates to electric lighting devices and has 


for 


particular reference to a means preventing 
the unauthorized removal of incandescent elec 


TY 
/ / 
j 


. Ne 









SELF LOCKING LAMP BULB 


ir lamps from their socket source of a 
great deal of annoyance and financial loss inci 
dent to the use of such lamps in public places 
Locking means operate between the lamp 
base and its socket, which operates autematic 
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ENING I Favauvk, 52 Rue de 


rer 1in-en-Laye (Seine-et-Oise) 
invention insures the fixation of 
ul if a device offering a resist 


g stress always equal to the 


ng strair the metal of which it is 


onstituted, all 


of the 


being 


much 
crew 
rail on 


becessary 


owing without any screw thread 
wore secure clamping than that | 
spike and opposing any sinking | 
its supports, all these conditions 
for insuring the fixation of the | 
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rails of the wooden sleepers made f any 
pecie of wood 

MEANS FOR INTERCHANGE OF MES 
SAGES BETWEEN A STATION AND A MOV 
ING CAR ©. H. Smitu and J. L. Smirn 
Stratford, Penr Address the former rhis 
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MECHANISM FOR INTERCHANGE OF 
MESSAGES 
it ntion relates to mechanism of the character 
t forth in a pr ious patent, No. 1,042,983, 
ssued to these inventors It provides a sys 
tem of tubing leading from a railway station 
rv other building in the proximity to a rail 
way track, such tubing being adapted to d 
er carriers to and from a car, such carriers 
ing secured and deposited by the car as it 
Pertaining to Vehicles, 
SPRING HUB W. HT. LASSWELL, care Sa 
Hotel, San Antonio Pex This hub is for 
n aut ind other hicl vherein 
ling I is pr ded within th 
tw tl spindle and t \ for 1s 
i gt i igainst jar and iting. and 
n reir ding chanism 1 iled fr 
\ 1 protected fro terna njur ind 
t tr i t and t h 
SHOCK ABSORBER J i NEDEI 2457 
( ter St I r 4 rhis ibsor 
t t ir 1 1 ire 
I xe due to sudden rebound of the springs 
t ! I Ss over an obstruction of 
ul nd I absorber is in t for o 
i spring readily attachal to th 
irched springs of tl vehicle, which shall b 
ne 
RESILIENT TIRI B. E. Leas ur N 
son B I ri Mint In thi t 
ur 1 i I t to tl throug 
1 earings 1 ring 1 
g p inently inclosed, whet t 
t I r ntran dust ! 
rt r I’r sion is d iinta 
z ti r ue i mstant tate ) lube 
riIRE SPREADING DEVICI J. OO; STEW 
1201 First A Ns ir Wa In th 
t patent tl ir tion refers to impro 
mn tir preadir levi ind s for 
pr ior f an proved str 
! I iding lit r tire tructur oO 
r iy inspectior t interior 
DOOR FOR AUTOMOBILES W. G. MINE 
S Park Station, Cincinnati, Ohio Doors 
itomobils ire ordinarily arranged to swing 
rd 1 nventor bas de d oan im 
nt by which doors are adapted to slid 
in guidew s and pockets provided 
ody of t vehicle, and he has provided 
oors With spring attach nts as a ean 
r aid for closing.the 
WHIP HOLDER I I PROVA Mario 
N. D I invention compris ns for 
zt lou tr ‘ th iding tea I 
t xed pport ind a ler proper rT 
whip ved to t said ' Di wing 
Ing ’ ent toget r with eans operabl 
fro i distar for vVinging the older ind 
ther ea returning t ler to upright 
posit t ler having in or lamp 
Designs, 
DESIGN FOR A GOBLET kk. W. New 
Cl igo, Ill This ornamental design for a 
go t how in article of rather tall for 
with a slin tem and plain base, the side view 
presenting a gracefully waved outline 


Note.—Copies of any of these patents will 
be furnished by the ScteNTIFIC AMERICAN for 
ten cents each Please state the name of the 
patentee, title of the invention, and date of 
this paper 


We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work Our staff is composed of mechanical 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States 

Munn & Co 
Patent Solicitora, 
361 Broadway. 
New York, N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 


ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 


to correspondents are printed from time to time 
and will be mailed on request. 





(12941) A. W. F. asks: Will you be 
kind enough to tell how to make a selenium cell, 
least, what materials are used as contacts, 
and how? I have a piece of crystal selenium 
Do you think that I could make a cell with this 
piece sensitive enough to close a 150-ohm relay 
when the rays of an ordinary tungsten lamp are 
allowed to fall upon it? A. We would advise | 
you that you cannot use a lump of selenium as 


or, at 


a selenium cell It is not sensitive to light. 
The selenium must be treated to render it sen- 
sitive to light by heating for a long time. The 


cell is made by coating wires with the selenium 
so that the current may flow from one wire to the 
other through the sensitive coating. The whole | 


process is described in the Scientiric AMERICAN | 
and the SupPLemeNT in a number of papers. | 
We name SuppLemMeNT Nos. 1430, 1881, 1882, 
1883, 1897, 1719, 1912; and the Scientiric AMer- 
ican, Vol. 100, No. 11, and Vol. 107, No. 21. | 
We will send the nine papers for 90 cents. With 


these you will have full instructions how to pro- 
ceed as well as full information upon the general | 
subject of a selenium cell 

(12942) L. J. S. asks: 1. We have re- 


cently inquired if it is possible for you to inform 
bottles are covered inside with 


us why vacuum 
nitrate of silver. Does this process increase the 
efficiency of the bottle? Also, please inform us 


if there is any literature published on this sub- | 
ject? A. The vacuum bottles about which you 
inquire are coated with metallic silver and not 
with nitrate of silver. This last is a white crys- 
talline substance which is readily soluble in water 
and could not be made to coat glass. The me- 
tallic silver is deposited upon the outer side of 
the bottle and the inner of the outer bottle | 


sO The | 


Inner 
that 


object 


there are two coatings of silver. 
the passage of heat 
a good reflector and 
Hence the outer surface 


is to prevent 
poor 


of 


surface 
of 


polished is 


} 


absorber heat 


the bottle reflects most of the heat from the out- 
side, and the second surface takes care of the 
rest These bottles are the best known to pre- 
serve a liquid at a given temperature. Liquid 


air has been kept for a longer time in them than 


in any other way There is no special literature 


upon the subject. 2. Kindly inform us if you 
know of any late literature published on the sub- 
ject of water purification by means of ozone. 
A. You will find valuable papers upon ozone in | 
the Scientiric American, Vol. 107, No. 7, and 
Vol. 109, No. 1; also in the SuppLement, Nos. 
1832, 1895 and 1978, price ten cents each. 

(12943) F. D. D. asks: This city is 
5 hours, 42 minutes 40 seconds slow of Green- 
wich, therefore when it is noon at Greenwich 


it is 6 hours, 17 minutes, 20 seconds A. M. here. 
January 2ist the sidereal time of mean noon 
at Greenwich is 20 hours, 0 minutes, 1.85 seconds. 
If at 6 hours, 17 minutes, 20 seconds here 
I set my sidereal clock at 20 hours, 0 minutes, 
1.35 seconds, will not that be the correct sidereal | 
time at that moment here? It seems to me that 
it is correct, and a very easy way to set a sidereal 
clock, provided one is sure of his longitude. A. 
If the difference of longitude is accurately known 
between your place and Greenwich, and you have | 
the time of mean noon at Greenwich, | 
you can set a sidereal clock to the sidereal time 
of your place as closely as the clock will allow. 
You could not set the clock to the hundredth of a 
No clock can be set with that degree of 


just 


sidereal 


second. 


accuracy 


(12944) A. J. R. asks: 1. Is it possible 
for ice to vary in temperature or density? A. 
Ice toward heat just like any other solid. | 
Raise it to its melting point and it turns to water, 
just as lead and tin melt when they are raised 
to their melting points. Cool it and it becomes 
colder just as any other stone or mineral will do. 
If it it | 
just as piece of copper will do. A piece of 
ice lying in the open air when the thermometer 
stands at zero will itself be at zero in temperature. | 
2. Would there be any difference in the tempera- | 
ture of two cakes of ice brought to New York 
during weather never above 32 deg., one cake 
cut in the Hudson Bay country, the other in the 
Hudson River? Would cake melt faster 
than the other if the weather got above 32 deg.? 


acts 
| 


is cooled contracts and becomes denser, 


a 


one 


A. If two cakes of ice were brought to New York 
from any great distance, when they reached 
this city they would both become of the tem- 


perature which the thermometer here indicates, 
the temperature of the air in New York. If one 
of these cakes had fewer air bubbles in it than 
the other, that cake might melt slower than the 
one which contained more air, but the difference 
would be due to the ice, not to the temperature. 
3. Would a thermometer placed in the center of 
an iceberg indicate a greater degree of cold than 
if placed near the surface? A. Ice in contact 
with air or water which is warmer than 32 deg. 
Fahr. will be at 32 deg., the melting point of ice 
It cannot be made hotter than 32 degrees without 
turning to water. So long as it is ice it is not 





| will 


SCIENTIFIC AMERICAN 


hotter than 32 deg. Fahr., no matter what it is | perfect elasticity of gas molecules is the basis | print formula, but am in need of something that 


in contact with. An iceberg floating in water 
will be at 32 degrees if the water is not colder 
than 32 degrees, since the ice is fresh and not salt. 
4. Assuming a dee» river or lake to be fre zen to a 
| would the ice have a gradually higher tempera- 
| ture of one degree to the inch from 0 degree at the 
| surface to 32 degrees at the bottom? A. Ice 
| 32 inches thick, when the air on the top is at 
| 0 degree and the water below is at 32 degrees, 
will change its temperature from top to bottom 
about 1 degree per inch, as you state If the 
} weather remained at exactly 32 degrees all winter, 
| would the ice in a pond increase in thickness from 
| day to day, or would only a thin coat of ice form 
on the surface? A. Ice could not become very 
thick if the air above did not become colder than 
32 degrees at any time. 6. Can a cake of ice— 
without melting—lower the temperature of an 
article placed on top of or adjacent to it? A 
Ice cannot cool anything without melting, 
cepting the ice is colder than 32 degrees and the 
article in contact with the ice is already as cold 
as 32 degrees. Ice at 32 degrees in contact with 
an article which is above 32 degrees cannot cool 
that article without itself melting. An 
in Summer is not itself cooled by the ice unless 
the ice melts. 


5 


(12945) O. W. F. asks: I would like to 
know why telephone wires do not sing alike when 
the wind blows and when it does not. Some- 
times they make quite a great deal of racket 
when the wind is not biowing, and again they do 
not make any A. A wire strung through the 
air sings, or gives a musical sound, when the wind 
blows over it, and the friction of the alr sets the 
wire into vibration in the same manner in which 
a violin string is vibrated by the friction of the 
bow. Ié is not necessary that the wind should 
be blowing hard for this effect to be produced, 
indeed, the tones are softer when a gentle breeze 
draws over the wires. Nor is it necessary that 
the sound should be produced at the place where 
it is heard. It may be quite a distance away 
where the breeze is rubbing over the wires, since 
sound is carried with a high velocity over metals 
We think this sound is always due to the friction 
of the air across the wires. The action is like 
that of the Molian harp. 


(12946) H. D. asks: I wish to know 
the exact effect of centrifugal force in connection 
with the ocean tides which rise on the side of the 
earth opposite from the moon. I find no refer- 
ence to this subject in popular astronomies or 
in the textbooks I have seen. As the center of 
gravity between earth and moon lies some 3,000 
the earth's surface, it follows that 
is the radius of a circle de- 
scribed by an imaginary point on the earth's 
surface every lunar month It also follows that 
every part of the sea is more or less affected by 
the centrifugal force resulting from this slow 
revolution and affected by it every day. Is not 
the opposite tide to a large extent the result of 





miles below 
about 5,000 miles 





this force What books treat of the matter? 
A. We have never seen any calculations of the 
centrifugal force developed in the rotation of 


the side of the earth opposite the moon and its 
effect upon the waters of the ocean in the tide 
on that side of the earth. It can be but slight 
The tide on the side opposite the moon is due to 
the fact that the attraction of the moon on the 
solid earth is greater than the attraction upon 
the water on that side of the earth. The center 
of gravity of the earth is about 60 radii of the 
earth from the moon, while the water of the 
remote side is 61 radii distant from the moon 
The attraction upon the solid earth, as compared 


=) 


60 
which is 1.033 Thus the attraction upon 
the earth is about 3.3 per cent less than it is 
upon the remote water. A similar calculation 
for the side of the earth toward the moon gives 
a result that the tide-raising force on the side 
toward the moon is about 3.4 per cent of gravity. 
Centrifugal force plays its part in the formation 
of the tides, but it is not the larger factor in the 
problem. 


with that upon the water, is therefore ( 


T. 


(12947) C. S. C. asks: Do you know 
of any metal or substance of any kind that the 
lines, magnetic lines,” from a permanent magnet 
not penetrate? Some material, if a per- 
manent magnet is placed under it and iron filings 


above, that the filings will not be 


depth of 32 inches, with the weather at zero, | 


@X- | 


ice box | 


| and 
college textbook has appeared. 


| asked me as to what 


attracted. | 


which you 
received we 


| for statement in Query 12893, 
| question. Since your letter was 
| have gone through the latest works by the best 
| authors on this subject and find our statement 
in varying terms in them all. Gas pressure is 
| regarded as simply the beating of the molecules 
| against the walls of the vessel and each other 
One states it that the molecules rebound with 
“undiminished velocity,"’ which is just the same 
as saying that they perfect elasticity 
Another says, ‘‘This theory is held it 
| enables all the laws of gases to be readily ex- 
plained." There disagreement among 
a on this point So we are not able to 
| refer you to any “coherent speculation” about 
| the matter. 
| 


our 





possess 
because 


| is no 


(12949) O. O. B. asks: In Millikan & 
Gale's ‘“‘Physics’’ there is the following experi- 
ment under the topic ‘“‘Heat of Fusion" In a 
mixture of salt water pour snow or cracked ice 
and stir vigorously until the temperature reaches a 
| point 10 or 12 degrees below zero Cent Then 
‘into this place a test tube containing pure water 
{and a thermometer. Note that the temperature 
| of the water in the test tube will fall as much as 
| 10 or 12 degrees below zero Cent. and not freeze, 
| but as soon as you drop into the test tube a small 
piece of ice or stir the thermometer, the tem- 
perature will fall to zero Cent. and will remain 
| there until the water is all frozen. Please explain 
why the water in the test tube does not begin to 
freeze as soon as it gets to zero Cent Is it 
cause water will not freeze at zero Cent. provided 
it kept perfectly still? A. The experiment 
which you describe is one which illustrates 
| “undercooling."" A liquid which has a definite 
| freezing point can be cooled several degrees 
| below that point without freezing if it is kept still 
| so that there is no jarring or motion of the liquid, 
or if it is covered with a layer of oil. But if it 
be jarred or a shock be given to it by dropping a 
| crystal of the same substance into the liquid, it 
| will crystallize at once. Sodium sulphate dis- 
| solved by heat is often used for the experiment, 
| 





be- 


is 


although water will answer very well. The under- 
cooled liquid is in unstable equilibrium, and the 
molecular attractions are equal in all directions, 
but when the liquid is stirred the equilibrium 
is upset, and the molecules then jump into their 
| places in the solid form which their temperature 
| 


requires. 


| 
| (12950) J. W. McC. as I am anxious 
|} to get in touch with some that 
divided, or rather segregated, the boys and girls 
in the physics work. We are doing the work on 
this line this year, but have not been able to find 
a suitable text for the girls. This is what I am 
| after Any information will appreciated. 
A. We do not know any schools in which the 
| girls are taught physics in classes separated from 
the boys. Physics is usually taught as a branch 
of mathematics in high schools and most colleges, 
and the subject is divested of most of its interest 
| for young people for this reason. A textbook 
based upon the experiment and not upon the 
formula is much to be desired. One appeared 
this year which is very attractively gotten up by 
Millikan & Gale, which we send for $1.40 post- 
paid. It is called “A First Course in Physics,” 
is almost wholly descriptive. No similar 





schools have 





(12951) T. A. B. asks: & had a question 
was in a thermometer. I 
said that mercury and alcohol were used, but some 
said that quinine and some other liquid were in 
them I would like to have you tell me what is 
used in them. A. The liquids used for filling 
| thermometers are mercury and alcohol. Some- 
| times the alcohol is colored red with a dye, 
| Quinine is not a liquid, but is dissolved in water, 
and water cannot be used for a thermometer in 
any place where it would freeze, for the reason 
that it expands when it freezes and bursts the 
Alcohol does not freeze till it is cooled 
and the lowest tem- 
100 degrees below 





vessel 
| 200 deg. Fahr. below zero, 
| perature on the earth is not 
| sero Hence alcohol is used in all places where 
the temperature falls below —40 degrees, at which 
| point mercury freezes. Mercury may freeze in 
| a thermometer without breaking it, since mercury 
| contracts on freezing. But it will not indicate 
| temperature correctly after freezing because it 
contracts differently in the solid from what it 
does in the liquid condition. 


A. There is no material known through which | 


lines of magnetic force will not pass. The only 
way in which a magnet can be screened is to place 
it in an iron box. The iron affords a much easier 
path for the magnetic lines so that they do not 
emerge into the air on the inside This forms 
what is called a magnetic screen. 


,12948) R. A. D. I note your 
reply to Query 12893 on January 3d, 1914. May 
I ask whether there is no more modern theory 
of the behavior of gaseous molecules than that 
of their being perfectly elastic bodies which 
collide and rebound without loss of energy by 
virtue of this property of perfect elasticity? 
If the pressure that a gas exerts upon the walls 
of a containing vessel is due tc the velocity of the 
mass of the molecule, as in the case of a sensible 
missile, why is not the velocity of the molecule 
lessened with each impact, and consequently 
the pressure, even though the temperature re- 
mains constant? Bnefly, is not the hypothesis 
of perfect elasticity merely a convenient cover 
for our ignorance of the specific nature of the 
phenomena in question’? Is there accessible any 
coherent speculation on the subject? A. The 
well-nigh universal acceptance of tLe theory of 


— 
ASKS: 


(12952) If the correspondent from Fair- 
mont, W. Va., will give us his name, we will be 
glad to give him the information asked for. It 
is impossible for us to reply to unsigned com- 
munications. 


(12953) If H. T. will send his name and 
address we will gladly answer his question. But 
no attention can be paid to unsigned queries. 
In this case the answer would be by mail, since 
the answer has no interest excepting for himself. 


(12954) J. T. P. asks: Being a reader of 
your paper, and noting that you maintain a 
columns in which you answer questions pertaining 
to scientific matters, I should like to know if you 
can give me a formula that will enable me to 
soften printer's ink. What I wish this informa- 
tion for is, to transfer printed pictures to paper, 
cardboard, etc. Perhaps you can tell me some 
method by which I can do this work. My biggest 


not destroy the colors in the print. I would aiso 
like to get a formula for sensitizing paper, etc., 
sucb as is used in photography. I have the blue- 





trouble seems to be in finding a solvent that will | 


+ 


will give me a black and white, or a brown and 

| white print I understand that you publish 

book of formulas, etc. I will be pleased to learn 

the price, etc. I consider Notes and Queries worth 

the price of Scien tiriK I have 
valuable hints therein 


AMERICAN alone 
received some 4. A me- 
thod of transferring newspaper pictures is given 
in our “Scientific American Cyclopedia of Formu- 
price $5, as follows: In 1 pint of hot waver 
dissolve 14 drams of common yeliow soap, and 
when nearly cold add 3'4 fluid ounces of spirits 


as 


of turpentine Shake the mixture thoroughiy 
Apply this fluid liberally to the surface of the 
print with a sponge or soft brush, being careful 
;}not to smear the ink, which soon becomes soft 


| Then dampen well the plain paper upon which 
the transfer is to be made, and apply it smoothty 
to the print with moderate pressure for about one 
minute. On separating them a reversed copy of 


the print will be found upon the paper. The 
| Cyclopedia contains many other processes for 
} transferring. Information on the subject will 
also be found in our SurppLtement, Nos. 1122 


1141 and 1094; price 10 cents each, mailed 





(12955) F. Z. as Wanting to use old 


negatives, is there some cold-water formula for 
| removing the film from the glass that is non- 
injurious to the hands? A There is no efficiens: 





| cold-water method for dissolving gelatine film 
from old negatives. Boiling them in water will 
dissolve the film, but the best way to get it off 


is by soaking in strong nitric acid This can be 
done without injury to the hands. Handle the 
| plates with thin slips of wood, sharpened to an 
jedge, which nitric acid not readily affect 
The glasses can be taken out of the acid with 
these pieces of wood and dropped into water to 
wash off the acid. The next 
potash, and then a final bath in hot water will 
For the wooden siips we 


does 


wash should be of 


complete the cleaning 
use pieces of cigar boxes 


During a dis- 
and 


asks: 
merits 


A. L. 
relative 
a very heated argument arose 

reason, or I might the 
theoretical reason, of the non-luminosity of 

Bunsen flame. It was agreed to submit the ques- 
| tion to you for explanation, as all of us are readers 
lof your valuable paper. Your decision wili settle 
a much-vexed question. A. The low juminosity 
of a Bunsen flame is due to the more complete 
combustion of the gas in the flame by the 
of the air which is mixed with the gas before I 
comes to the flame and is ignited. In an ordinary 


| (12956) F. 
|cussion of the 
tricity for heating 
as the scientific 


of gas elec- 


to say 


oxygen 


flat flame the air comes into contact with the 
gas at the base of the flame and there you will 
see a blue or nearly colorless flame Here the 


heat is sufficiently high to reduce the gas to seiid 
carbon particles and to heat these so that they 
The oxygen of the air 
with the flame now burns the 

carbon, and changes it dioxide 

which the gas diffuses into the surrounding 
The temperature of a Bunsen flame is higher than 
of a luminous flame, since the combustion is more 





become luminous in con- 
solid 
after 


ar. 


tact above 


to carbon 


perfect and the heat is confined to a smaller area 
The temperature of a luminous flame is that of 
white heat of the solid carbon particies. I' 


given somewhat differently by different authori 


ties, but it may be safely taken at 2,000 deg 
Fahr., or perhaps at 2,200 deg. Fahr. The tem 
perature of the Bunsen flame may be taken at 


about 100 deg. Fahr. This is the figure of Prof 


Vivian Lewes, as quoted in Ganot 


tell me 
and 


1. Can 
between 


12957) asks: 
whether the relation light 
sound is such that if were 
vibration and the vibration frequencies gradualiy 
sound, heat and light be 
duced in turn? A. The mode 
sound is that the material which is in 
moves backward and forward in the same 
tion as the wave is moving. The motion of the 
vibrations in heat and light are across the direction 
A sound wave 


B. you 
heat 
a metal bar set 
wouid pro- 
of vibration in 


vibration 


increased, 


direc- 





in which the wave is moving. can- 
not affect the eye nor can heat and light 
affect the ear Are light 
than heat waves, and in heat are the waves shorter 
in higher temperatures? A. Heat and light are 
the kind, only differing in degree in 
the light spectrum, the longest waves which are 
visible to the eye are three hundred ten-millionths 
of an inch long, and the shortest are one hundred 
and fifty-six ten-millionths of an inch long. Heat 
waves extend through the greater part of the light 
spectrum, and far below it, thus having a greater 
Within the range which the eye can per 
we 


waves 


not waves shorter 


same in 


range. 
ceive, if a train of waves enters the eye 

by means of it; but if it struck the skin we shouid 
feel heat and not light. The same waves affect 
the person differently according to the nerve they 
If they strike the optic nerve they 
if they strike a nerve 


nie 


impinge upon. 
are transformed into light 
which can feel heat they 


are perceived as heax 


Light waves are longest in the red of the spectrum 
and shortest in the violet Heat waves extend 
below the red for a long distance, increasing in 


The higher 
; 


length downward below the red heat 


temperatures have the shorter waves Mathie 


matically there would be no vacuum created in 
a Torricellian tube if the tube were 50 centi- 
meters in length Is that correct? A The 
vacuvm in a Torricellian tube is formed when 


the tube is so long that the pressure of the air is 
not able to support the mercury to the top of it 


At sea level and in good » vather, the mercury 
will be held up to 30 inches, or 76 centimeters. if 
the tube is shorter than that the mercury will be 


if longer, the mercury will net 
space above the 


It contains vapor 


| held up to the top 
fill the tube and the 
called a Torriceilian vacuum, 
of mercury. 


mercury & 
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ART PART ENESI AND Fer 
ri By Jacques Loeb, Member 
of e Roel I itute for Medical 
Rese oy il insiated from the 
German by W. OQ. Rodman King, B.A 
Chicago The Universit of Chicago 
Press, 1913. Svo.; 312 pp. Price, $2.50 
net Postag IS cents es 
I ‘ are t of the work that in 1909 

8 he wo kite lescription of the exper 
t ad tl pre announce that the 

a i f life was an accomplished 

fa Phe x f the achievement is 

of course, t 4 atio f the ex. dis 
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pensing w i ance of the spermatozoor 
ana pl o-chemical agencies 
‘ 1 » fertilization and matura 
editary features usually conveyed by 
‘ aturally being absent This, how- 
‘ is 2 enough for the time being It is but 
absor iz preface to what is practically a new 
Loet fir two chapters set forth the 
I ‘ tatus of thi cience in language readil 
i tood ft ry ed ated person Phe behavior 
f WL A i chemical stimulant is close 
! d, and de Ss as to its changes r 
« infl i f the s} atozoon are interesting 
iW \ iggestior symen are to-day close 
f wing tl leveloy t even of abstruse a 
specialized science cts that were sterda 
‘ to ar clis« m are to-day f 
« al CON VE ition W do not scient Ss more 
generally include i t works a glossary of the 
i s used? This w 1 add greatly to the satis 
f ion of the general reader, promot« he sale of 
s work and forward the cause of education 
HARPER BEGINNING Etectricity. By 
Don Cameron Shafer. New York 
Harper & Brothers, 1913. Svo.; 275 pp.; 
fully illustrated. Price, $1 net 
Hat VW I Boor How to Use 
Wirel Kleetricit in Telegraphing 
Te honing ind the Transmission of 
Power B \ Hyatt Verrill New 
York Harper & Brothers, 1913 SVO.: 
185 pp.; fully illustrated. Price, $1 net. 
These two books, uniform in size, address them- 
8 Ss to the oung student The first forms an 
oductic to the general subject of electricity 
Written for “‘the real beginner the text shows 
extreme care in the selection and presentation of 
the various phases of a complex subject. What we 
know about electricity is sketched in the firs 
chapter; from a talk on the behavior of electrical 
energy we pass to simple experiments in stati 
elec cit to galvanic action Batteries, the 
electric circuit, magnetism, and their application 
modern devices are but a few of the things 
explained The second volume is a_ brightly 
written manual of wireless Che principles, opera- 
tion, and const tion of wireless transmission are 
lucidly set forth with the aid of lavish illustration 
The chapter on the establishment of a station 
leals with site, construction of aerials, insulating 
and gr d connections The student is wisely 
sught to make his own instruments—for in no 
wi h a grasp of essentials obtained 
as | making a thing throughou 
SusPENSION BripGes aND CANTILEVERS. 
Their Eeonomic Proportions and Limit- 
ing Spans. By D. B. Steinman, C.E., 
Ph.D New York: D. Van Nostrand 
Company, 1913. l6mo.; 185 pp. Price, 
1) cents 
rhe entrance of this little work into a second 
edition has given opportunity for its revision 
rhe analytical studies of the relative merits of 
ispension and cantilever types remain the same 
there are odifications in nomenclature and 
efinitions which allow the distinctions between 
theoretical and practical limits of span to be mort 
closely drawn All alterations are in the interests 
of precisior the bibliographies have been ex 
tended; and references to articles appearing since 
the publication of the first edition have been 
uided. Four folding plates illustrate the described 
designs 
Tue W ELLCOM! PuotrocraPpuic Ex-} 
POSURE Recorp aNp Diary. 1914. New 
Yor! Burroughs, Wellcome & Co 
Price, 50 cents. 
lhe Record is a neat little snap-flap pocket-book 
with processes and tables; a number of blank pages 
are ruled for recording details of negative ex 
I with space for an index Diary and 
randa pages follow \ unique feature of 
he k is the circular sliding scale affixed to the 
inside back cover, which gives the correct exposure 
seconds or fractions of a second rhe issue of 
a special United States edition is a point that will 
appeal to American photographers 
| 
SOLVENT Ors, Gums, WAXES AND AL-| 
LIED SuBSTANCES. By Frederic S. Hyde, | 
Ph.B. New York: D. Van Nostrand 
Company, 1913. 12mo.; 176 pp. Price, 
$2 net 
The factory chemist will find in this condensed 
reference work descriptions of the organic products 
of commerce, with their chemical make-up, a hint 


as to the process of obta 





ining them 


chief 


and 


and details of 


rhe 


eir appearance qualities 1ses 
pr ts are grouped under general heads such as 
terpene bodies, soaps, fatty acids, carbohydrates 
ete Any difficulty in finding a required sub 
stance, due to ignorance of the classification 
under which it comes, is obviated by a full index 
Tue British JourNaAL PuHoTocgRaPni 
ALMANAC AND PHOTOGRAPHER'S Dai y 
COMPANION 1914. Edited by George 
EK. Brown, F.L. Fifty-third issue 
New York: George Murphy, Ine. Price, 


paper, 50 cents; cl 


oth, $1. 


\ triumph of compact corpulence, the annual 


comes to us this year with its usual quota of direc- 








tories, formula papers 
1 nts a sp 

t} e's bulk, we n 
tioning them first 
ments—they are divert 

i ferent, but mostly good 


oductions and the 





ay be 


isements—-good 


wealth of old 


and 


Since the advertise- 


They are not only advertise 


ui, and 


Their photographic 


new 


apparatus they offer will hold the camera operator's 


attention as much as the 


text proper. 


The 


latter 


e for more than two thirds of 


pardoned for men- | 


almanac, tables 


and processes, 


numbers among any new features a glossary of 
photographical terms, with foreign equivalents 
and reproductions of incorrectly exposed and de- 





veloped negatives, which point 


effectively than pages of dry warning. The prog- 

ress of the past year is summarized, and helpful 

hints and ar s abound 

HANDBOOK ON Sanitation. A Manual of 
Theo il and Praetieal Sanitation. 
By George M. Price, M.D. New York: 
John Wiley & Sons, Ine., 1913. 12mo.; 
x3 pp.; 25 illustrations Price, $1.50 
Lit 
rhis handbook, first published twelve years ago, 





ewritten form to be unqualifiedly com- 
ended to health-inspectors and physicians It 
s used as a school and college text-book, and 
ight be very profitably studied by the general 
public It « ss and sites, air, ventilation 
heating wats supply sewage disposal, and 
imbing hese constitute the material of the 
st pa rhe second is devoted to sanitary 
prac and deals with the problems of housing 
of trad ind occupations, and of disinfection 
rhe t i part relates to sanitary inspection as a 
prof I nd gives important information on 
civ ‘ nations, with many useful calcu- 
i ! ble rhe style is condensed, but 
practical 
Tue Wonpers or WIRELESS TELEGRAPHY. 


Explained in Simple Terms for the Non- 


Technical Reader. By J. A. Fleming, 

M.A., D.Se., F.R.S. New York: E. S. 

Gorham, 1913. 12mo.; 279 pp.; illus- 

trated. Price, $1.40. 

rhe plethora of cheap works on wireless teleg- 
rapl addressed to*non-technical readers, bears 
witness to the wide-spread interest in this means 


Our author condemns many 





ilar handbooks on this subject as giving 





pop 





ient explanations of the physical processes 
involved rhe general reader will find this work 
dealing at greater length and detail with the 


phases of radiotelegraphy than do the cheap books 





their moral more 


to which objection is made It presents theories 
of the etl ity, and electrons, gives the 
known facts tric oscillations and waves, | 
describes wireless apparatus gnd its operation | 
f ind refers to wireless telephony and the 
itilization of electromagnetic waves Pictorial 
illustrations a not spared wherever their inclu- 





© a quick grasp of principles. 


MECHANICS FOR 
Edward L. Bi 


Beitpers. Part I. By 
ites and Frederick Charles: 


worth Longmans, Green & Co., 1913. 
12mo.; 201 pp.; with diagrams. Price, 
$1 net. 


Students of building construction who desire to 


perfect themselves in the principles of form and 
design are generally required to wade through the 





This text- 
such subjects 
Volume 
irse of great flexibility, in 
in strength 


whole subject of applied mechanics 


book selects from the larger study 


is bear directly upon building problems 
| presents a first ar co 


which is given a thorough grounding 


of materials and theory of structure 

PractTicaL Hanp Book or Gas, OIL, AND 
STEAM ENGINES Stationary, Marine, 
Traction. By John B. Rathbun. Chicago: 
Charles C. Thompson Company, 1913. 
Svo.; 370 pp.; illustrated. Price, silk 
cloth, $1; flexible leather, $1.50. 


The work exhibits a thorough knowledge and an 


ability to so express the knowledge as to make 
it available for the layman It deals with the 
construction, operation, and repair of all kinds 
of engines, with the various parts in detail, and 


with the different kinds of fuel 

Bi UE Boox. 1913. 

Volume Il. New England and Maritime 

Provinces. New York: The Automobile 

Blue Book Publishing Company. Cloth; 

514 x 934 inches; 1100 pp.; with several 
Price, $2.50. 


Tue AUTOMOBILE 


maps. 


This handy guide, or touring handbook, hardly 

Covering the motor routes 
the Atlantic 
with connecting extensions 
into adjolning states and provinces, with the care, 
that have characterize 
book should most cer- 
tainly be included as part of the equipment of all 
been systematically 
enience of the user and the 
routes shown in graphic detail on the large index 
map At 


needs an introduction 
of the New 
Provinces of Canada 


England section and 


detail and completeness 


this work in the past, the 


autoists rhe sections have 


arranged for the cony 


the beginning of each route the prin- 


cipal points of interest along the way are outlined 
complete and 


index covering over 20 pages, that makes 


Coupled with this is a compre- 
hensive 
the matter of locating a city or town a very simple 


thing 


Atom. By John Cox, M.A. 
At the University Press. 
G. P. Putnam’s Sons, 1913. 
of the new 
written by a man who has been 
Prof. Rutherford, and has there- 
leged to witness at close quarters 
from day 
changed scientific conceptions with- 


BEYOND 
Cambridge 
New York 
Here we have a 


theories of matter 


rie 


popular account 


associated witt 
fore 


and 


been priv 


discuss discoveries which 


to day 


have radically 
in the last decade Mr. Cox begins by introducing 
the before con- 
the discloses the 
mechanism whereby the new atom was discovered 
studied Hence find 
the new rays, the 
disintegration, the objective 
the new conception of 


us to the atom in seventies, but 


trasting it with new atom, he 


phenomena we 
the 


substances 


and its 


chapters on vacuum tube 
new 


reality of molecules, before 





| explain 
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matter is really 
strongly 


presented 
recommended 


The book may be 

trustworthy and 
simple presentation of one of the most wonderful 
series of investigations to be found in th« 


history of science. 


as a 
whole 


PRACTICAL PATTERN Makina. By F. W. 


Garros Second edition, revised and 
enlarged. New York: The Norman W. 
Henley Publishing Company, 1913. 
Price, $2. 


This is the second edition of a very useful book 
written by a pattern-maker of thirty 
perience. He describes not merely 
of pattern making, but the 
tools required in this important art 4 
valuable portion of the book is to be found in the 
illustrated examples of pattern work in wood, of 
metal pattern work and plate work, vibrator and 
stripping plates. Specific instructions for plaster 
work are also given. 


years ex- 
the principles 
materials 


also and 


most 


A SurRvVEY OF THE WoMAN ProBLEM. By 
Rosa Mayreder. New York: George H 
Doran & Co., 1913. 

Mayreder's 
throughout 

after its appearance 


book attracted 

the German Empire 
Written by a forceful woman 
in a forceful style, it is here presented to the reader 
in an excellent translation by Mr. Herman 
Scheffauer The woman problem is considered 
from the economic, social and ethical-psychological 


Rosa widespread 


attention soon 


standpoint. It must be confessed that the author 
makes the most of the present rather confused 


status of sex psychology. She places in sharp con 
trast the diametrically opposed views on the in 
tellectual and capacity of 


uttered by the most distinguished 


emotional woman 
men in history 
a very effective weapon She takes rather too 
the utterances of 
and Weininger and similar men whose 


pretensions have long since been riddled 


seriously, however, Lombroso 
scientific 

In these 
days of feminism, equal suffrage and the general 
movement book 


welcomed It 


behalf of women, a 
that of Rosa Mayreder should be 
is polemic, but eminently sane 


on such 


Die WaASSERDRACHEN. Ein Beitrag zur 
baulichen Entwicklung der Flugmaschine 
von Joseph Hofmann, Preussischer Regie- 
rungsbaumeister und Kaiserlicher Regie- 
rungsrat a D. in Genf. (Luftfahrtzeugbau 
und -Fiihrung, Bd. XIV.) VI und 8&2 
Seiten 8°. Mit 57 Abbildungen im Text 
und 2 Tafeln. Munich: 
1913. 

In this book Mr. Hofmann 
in aerial navigation in 

problems of the hydro-aeroplane in a 


Oldenbourg, 


one of the 
Germany 


pioneers 
the 
way that 
will be appreciated at its true worth by the student 
of heavier-than-air flight While the 
is essentially mathematical, the mathematics art 
of a simple algebraic kind that anyone 

passed through a high school can easily 
stand 


discusses 


discussion 

who has 
under 
The book is by far the best treatise on the 
designing and flying of a hydro-aeroplane under 
various conditions that have far 
It constitutes one of the series of excellent hand 
books on aerial edited by ¢ 
Neumann 


we thus 


secon 


navigation apt 


LEITFADEN DER DRAHTLOSEN TELEGRAPHII 


FUR DIE LuFTFAHRT von Max Dieck- 
mann, Privatdozent fiir reine und an- 
gewandte Physik an der Technischen 


Hochschule Miinchen. (Luftfahrtzeugbau 
und -Fiihrung Bd. XIII.) X u. 214 Seiten 
8° mit_150 Textabbildungen. Munich 
Oldenbourg, 1913. 

The author of a simply worded book on so highly 
technical a subject wireless finds 
himself in an awkward position. He cannot take 
anything for granted, for which reason he 

at considerable length 
which part of the 
tellectual equipment of every wireless 
Accordingly, the of this book 
strained to discuss in his introductory 


as telegraphy 
must 
conceptions and 


terms form elementary in 


operator 
author 


was con- 


chapters 


the atomistic conception of electricity, direct 
currents, closed and open oscillatory circuits 
radiation, etc. This he has done with rare 
lucidity, with the result that the following por- 


tions of his book, which deal properly with wireless 
telegraphy and its application to the aeroplane 
should thoroughly understandable 
educated person. 


be by any 


AccounTING. Practice and Procedure. By 
Arthur Lowes Dickinson, M.A. New 
York: The Ronald Press Company, 1914 
8vo.; 315 pp. 
Accounting is a highly 

of business—particularly 

as the author points out, as a profession it is at 

a disadvantage in with that of law 

since its often momentous decisions are arrived at 

privately, and the world at large never hears of 
its solutions. After devoting a chapter to book 
keeping, the succeeding seven chapters take up 
the income account and the balance sheet 
we consider some problems in cost accounting 
and finally the responsibilities of the public ac 
countant are dealt with. 
sections of the English laws relating to auditing 
consolidation, prospectuses, etc., and the form 
of balance sheet statement prescribed the 

Interstate Commerce Commission for steam 

roads. The New York form for the annual 

statements of life insurance companies is 
given. 


Coat. Its Origin, Method 
and Preparation for Market. By Francis 
H. Wilson, M. Inst. M.E. New York 
Isaac Pitman & Sons. S8vo.; 129 pp.; 
illustrated. Price, 75 cents. 


important concomitant 


of big business Yet 


comparison 


Later 


An appendix contains 


by 


also 


Working, 


of 
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We told our Engineers 
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Design the — 
Dest Light Weight Six’ 


@ They s They said, “how about costs?” 


@. We said, “that's up to you—go ahead with 
quality as your standard—welll talk about 

Standard cost when the car is designed.” 

Tourng, FwePasenger @, This leeway was just what they wanted—it started 


Touring, Five-Passenger 








Pion, Sane them off with true engineering enthusiasm. There 

$2,150 never was a “big” engineer who (like an architect) 

didn't hate cost-hamper when he was trying to de- 
Streamline sign for quality. 





4.5, 6 or 7-Passenger 


Price, Complete  @] They used their leeway to the limit—and when they 
$2,250 got through we OK'd the designs, suggestions and 

| specifications without snipping off a penny of legiti- 
oe edaling mate, quality-ensuring expenditure. 


Delco @. Here are some of the results of this “open policy" of motor car designing: 





Klectiic Lighting, Cranking First—The motor is built by the Continental Third—Timken Bearings. 
and Ignition with automatic Mfg. Co. (our design)—with the Continental Fourth— Warner four speeds ahead and re- 
spark content. manufacturing standards of finish, smooth- verse transmission, with direct on third, and 


ness and quietness. Weight but 590 pounds. mounted on Timken Bearings. 

Second—All cars equipped with Delco Start- Fifth—Spicer Joints, Warner Steering Gear 
ing, Lighting and Automatic Ignition System. and Timken Bearings. Motor driven tire pump. 
The system that has stood the test of three Sixth—Specially, originally and beautifully 
years. designed Moon bodies. 


A Genuine Light Weight Six 
—weighs no more and costs no more to operate than a Four of the some power. Yet—it 
is no underweight skeleton or miniature of a car—big roomy and heavy enough to ensure 
stamina—a car that stands up. 


The Moon Dealer in Your City 


will be glad to demonstrate Moon quality. If there is no Moon man there, write us. You'll 
never know ail the reasons why a Light Weight Six is the car for you until you’ve seen the Moon. 


MOON MOTOR CAR COMPANY 
ST. LOUIS, U.S. A. 
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ELECTRENE FIRE EXTINGUISHERS 


* WALDORF. -ASTORI 





> 








e without question the most eflicient and 


convenient that are manufactured today. 


The 


. 


ve are ready t to enter into open test 

nd competition with any Extinguisher 
of the same liquid capacity; and that 
is the surest proot that Electrene has 
points and features not possessed by 
any otner. 


You don’t have to pump, which is a two- 


ld advantage—it takes no energy and be 


ise of this your ‘‘aim”’ 1s sure. 


\\ ' Corporations ‘whose watchword ts Safety 
| test xtinguisher for years and adopt it; enough 


Phe N rk Interborough Rapid 
Transit System’s Engineering Depart- 
ment has officially adopted the Electrene Fire Ex- 


1 has iced a big order | his atter test- 


lhe Electrene Fire Extinguisher is star 
NX Y in | re De irtm 


Electrene is i class by itself. As to sizes: one 


house, automobile and general private use 
One and one-half quart size for Railroads, Factories, Fire 
Departments, Hotels, Offic 


Buildings, et ete 





Among the Big Users are: 


The Brooklyn Rapid Transit Company 
which has placed 1,000 ELECTRENE Fire 





Extinguishers on its Electric Cars. 


The new Biltmore and the Waldorf- 
Astoria with 300 ELECTRENE Fire Extin- 
guishers in their equipment. 


The New York Central which has equip- 
ped its electric locomotives with ELEC- 
TRENE Fire Extinguishers. 

The Southern Pacific R.R. has just 
reordered a number of ELECTRENE 
Fire Extinguishers. 


The Standard Oil Co. of N. J. has given 
another reorder after two years use. 


The Consolidated Electric Light and 
Power Co. of Baltimore has just reordered 
100 machines of the 1) quart size. 

Medal and 


Gold Diploma of Merit 





at the 





International Exhibition of Safety and Sanitation 








held in the Grand Central Palace, New York, 
December | 1th to 20th, ts a clinching proof of 
— if further 


its excellence proof is necessary. 


Send illustrated booklet describing the Electrene 
Ext é tail what it is—what it will do — and 
what it actually has don Find out about its convenient 
SIZ s 


ELECTRENE COMPANY 
Whitehall Building New York 








| Navigating Lights for the Panama’ 


Canal 
(Conelu 1 rom page 200.) 
portant light stations as thie Ambrose 


lehannel to New York and the Delawar 


| | 
| River channel to Philadelphia. <As_ the 
light burns continuously, it Is true that 


eonsiderable gas 1s wasted, but the cost of 


the gas wasted during daylight hours is 
isignificant compared with the pay of an 
attendant; and, besides, these buoys are 
often placed on dangerous shoals and reefs 
which are unapproachable except in calm 
weather 

Mr. Dalen has also invented a valve 
used in the A. G. A. system, operated by 
| sunlight for automatically turning the gas 
off during bright hours and turning it on 
again in fog and darkness, but so far it has 
not been practicable to install these sun- 


valves on buoys. On stationary light 
towers, however, they have proven a de- 
cided success. That the sunvalve is not 
affected by the 


demonstrated by the fact that the Lig 


temperature of the air is 


it- 
house Bureau has installed them on lights 
in the icy waters of northern Alaska and 
tropical seas of Hawati and the 
Philippines with equal success Its con- 
struction and operation are based upon the 
| well-known physical law, that a dull dark 
whe nh exX- 
to light than one with a bright and 
Dalen 


5 comprises a base 


|surface will absorb more heat 
posed 
shining surface The sun val ve 
shown in section in Fig 
having gas inlet and outlet passages, an 
ipper dial plate supported by posts on tl 

base and a disk slidable on the posts and 
pressed downward by a coil spring between 
th and disl 


mounted in the base and a central cylinder 


‘ plate upon three outer rods 


The outer rods are of copper and have a 
surface of polished gold so as to reflect as 
}much of the light as possible, while the 
}evlinder, which is also of copper, has its 
surface covered with lampblack, in order 
that it may absorb the maximum amount 
of light. This eylinder 


}on a valve controlling the 


at the bottom rests 
gas inlet, and at 
its top it bears against a serew in the dial 
plate By 


sensitiveness of the 


manipulating this serew, the 
device ean be adjusted 
to any de sired degree T he spring shown 
inside the cylinder is for varying the co- 
efficient of expansion of the eylinder The 
| whole device is inclosed in a glass cylinder 
| to protect the parts from the weather. 
The operation of the dé ice is as follows 
Changes in the temperature of the air will 
affect the rods and the 
they are of the same metal, but in daylight 


vlinder alike, for 


the polished surfaces of the rods will re- 
| flect the light and hence will absorb prac- 
tically no heat Meanwhile, the blackened 
surface of the cylinder will enable it to 
jreadily absorb heat which will cause it to 
jlengthen and thus foree the valve down 
When 


darkness or fog comes on, the cy linder and 


}on its seat and shut off the light. 


rods again assume the same temperature, 


and as the cylinder again shortens, the 
| pressure on the valve plate is relieved, 
permitting a small spring on the end of the 
plate to open the valve 

On the canal, the sunvalve will be used 
both with the constant flame lights and 


also with the flasher. Fig. 6 shows a light 


|equipped with the flasher and sunvalve 
| In this arrangement the sunvalve will be 
interposed in the gas conduit between the 
governor and the flashing mechanism. As 
in the buoy lights, a pilot flame fed by a 
pipe direct from. the governor must be 
employed 

For the whole canal and its entrances, 
about fifty light buoys and about ninety 
beacon towers, range lights, ete., will be 
installed, and this should be sufficient to 
insure safe navigation at all times. 


jHow the Locks of the Panama 
Canal are Operated 
(Concluded from paye 205 ) 

these devices in incorrect sequence; for 

instance, opening a gate when the chain 

fender is not in position or when the 

valves are open, ete. 

There is also an interlocking combina 
tion that is used in connection with the | 
intermediate gates which divide the locks 
into short sections. This arrangement is 
fitted with a Yale lock and key, so that 
the intermediate gates can be used only | 
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Munn & Co 361 ‘Satan, oo York, 
625 F Street, ‘Westinginn, D. bray egard t 
' ; ineadiiee. 
Trade. Biesie. a Copyriahts reg Design 
Patents ani Foreign Patents sc 

A Free Opinion as to the prot 

a t be readily given to any entor 
fur é with a mode! or sketch and a brief 


e e 4 at “ 
Our “Hand. Book. Patents 





a rict fidentia 


the rhea agency for securing patents; it } 
was ¢ c xty-five years ago 
A tent € re rough us are described without 


« Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 














Classified Advertisements 


Advertising in this column {fs 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance 


AGENTS WANTED 


100 to 400 Profit to Agents selling our guaran- 
teed U.S. Fire Extinguish ers Tremendous demand 
Order epeat Exclusive territory to’ County and 
Dist Ae s. United Mfg. Co., 1043 Jefferson, Toledo.O 





AGENTS. 500 Profit, Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
lows Any one can put on Big demand every- 
where Write today for our liberal offer to agents 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A 4 


INSTRUCTION 
LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly We can positively show 
you by mail how to increase your salary. Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, Il. 


MISCELLANEOUS 
HOW a RUN A LATHE. A50-cent book for 10 


ts, pos 1 Stamps acceptec By a practical 
machinist and » mechanical engineer South Bend 
Lathe Co., South Bend, Inc 


INDIAN BASKETS, best on earth wanda wam- 
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Cal 





INQUIRIES 


Inquiry No. 93 Wanted the name and address 
of a manufacturer who can make flexible oil cans 
nquiry No. 9354. Wanted the name and address 
of a manufacturer of a machine which will stitch silk 
around small metal rings 





Inquiry No. 9 Wanted the name and address 
of the maker of triplex glass ’ 
nquiry N 6. W ante “i the name and addre 88 
~ 1 manufact ure r who “an build an automobile 
machine Concerns in the mi d- 
dle We st ; prefe rre a 
Ing Vo. 9357. Wanted the name and address 
of a man ufac turer of a machine for scalloped paper 
fi avors and cups 
Inqui Vo. 9358 Wanted the name and address 
of n aker. of a machine to cut all granulate leather 
In Ne ) Wanted the name and address 
of a firm th at makes razor blades for all makes of 
Safety razors 
Inquiry No. 9360. Wanted the name and address 
of parties making pipe fittings such as fe rrules, stems 
d b wis” such as could be used in the making up of 
( “al atbash pipes for smoking 
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A practical and simple 
ombination loek, also 
suitable for trunks and gj 
suit-cases, more durable 
than the ordinary key- 
lock For full particu 
lars and terms, address 
Bernhard Lerback - Mandan, N. Babete 
Look up your European 
Patents 
—— 
You may have European patents or pat- 
ent rights lying dormant for want of capi 
tal or of the right people to work them 
Our Compatr y is prepared to take up, ex 
ploit, or help finance European rights of i 
ound inventions or patented articles; 
also to report on their utility and validity 
under guidance of the Company’s own 
Board of Examiners and Experts. 
Arrangements can a be made for sale or exploita . 
tion of Foreign patent through our own organization 
extending over every ed country If possible 
Jels or patterns and patent number 
Patents can be insured after investigation against in 
fringement, defen policies obtained and their valid 
ty guaranteed 
Apply in the first instance for particulars to: 
J. M. WILSON, Patent Attorney 
37 Liberty Street NEW YORK CITY 
senting The Letters Patent Insurance Co., Lig, 
King’s House, Kingsway, London, England 
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KLEINFONTEIN MINE, 


This gold mill is equipped with Rubber Conveying Belts aggregating one mile in length and in 
onstant and satisfactory operation for 12 years. There are four sorting belts 36 inches in 
width on 100-foot centers, and 24-inch conveyors on which the crushers discharge 260 
tons of 3-inch and smaller ore every hour The total capacity of belts in the mill is 
2000 tons a day In addition, there are waste material belts 36 inches wide, conveying 

J h and sand to the dump pile. These discharge from one to the other 


waste rock, ashe cyanide 


JOHANNESBURG, SOUTH 





AFRICA 


and run over steel trestles, mast and boom and cantilever structures, moving 2800 tons per 
ten hours. Other important installations of this type of conveying belt include the Lacka 
wanna Steel Co, Buffalo; Edison Portland Cement Co., Stewartsville. N. J; Crescent 
Sand & Gravel Co., Port Washington, L. L; Solvay Process Co., Syracuse; Camden Coal 
& Coke Co., Philadelphia; Crane Valve Co., Bridgeport; Chase Rolling Mill Co., Waterbury, 
and hundreds of others, 


Helping the Engineer 
Solve a Difficult Problem 


The mining or mechanical engineer has many 
important problems to solve. ‘Their accurate 
solutions are vital to his success. 


Some of these problems are intricate and in- 
volved. In dealing with them the engineer 
finds that he saves time and labor, and doubly 
insures the accuracy of his results and the per- 
manent utility of his work, if he calls to his aid 
specialists who have made a life study of some 
one branch or phase of engineering. 


Connected with this company are members of 
the American Society of Mechanical Engineers 
and graduates of leading mechanical schools, 
who, in addition to their general technical train- 
ing, have spent many years in the study of rubber 
from an engineering and scientific standpoint. 


Their researches and experiments have not 
only resulted in the invention and improvement 


of various types of rubber belting, both trans- 
mission and conveying, but in the acquirement 
of a vast fund of specialized information which 
is invaluable to the mining and mechanical 
engineer. 


This information is not a factory secret, ex- 
cept as to the formulae of our products. An 
important part of our work is educational. 
Members of our staff regularly prepare papers 
and lectures, illustrated and otherwise, for the 
benefit of technical sc hools, colleges, etc. 


We are equally glad to give time and 
thought to the problems of the engineer. 
From the records of our large operations and 
our laboratory experiments, we can furnish 
many important facts and suggestions, and 
we are always pleased to be given the oppor- 
tunity to do so. 


Lamina Conveying Belt 


This belt differs from other types of conveyor belt in a most import- 
ant structural detail 

Its plies are laminated and independent. 

In a belt folded from one piece of fabric, each ply is affected by the 
wearing out of the first ply. Thus it often happens that when the sur- 
face wears out, the entire belt weakens and goes to pieces. 

Not so with Lamina Belt. If the surface wears away and is entirely 
eliminated, the rest of the belt remains intact. The wear simply devolves 
upon the next ply, and so on, from ply to ply, abrading the belt by de- 
grees, and thus greatly prolonging its life and usefulness. 

It needs no extended argument to prove to the engineer that this type 


of construction is scientifically correct. It is sufficient to say that in hun- 


Are you thoroughly informed as to the rapid strides recently made in 
the improvement of rubber belts and their proved superiority under all 
kinds of adverse conditions? Have you at hand exact, authoritative infor- 
mation as to the construction of rubber belts; the proper selection of 
duck; the correct principles of friction; the proper methods of handling 
and repairing; the correct manner of figuring requirements, dimensions, 


etc.? These, and other topics, are fully covered in a useful booklet en- 
titled, ‘‘A Little Story of Rubber Belts.’’ Send today for a copy of this 
book— it is free. 


The Manhattan Rubber Mfg. Co. 
PASSAIC, N. J. 
PRINCIPAL 


BRANCHES IN ALL CITIES 


dreds of important installations, many of them of the most exacting nature, 
Lamina Conveying Belt has absolutely proved its superiority by giving a 
greater moving capacity and a longer endurance run, with less trouble 
and less repair than any other type of conveying belt in use. 


Extensive conveying installations run heavily into money 


In the end Lamina Belt will save 
money. ‘The proof is at your disposal 


a handsome percentage of that 


Have you undertz surge the installation of a conveyor to move any kind of 
material, such as ore, coal, grain, phosphate, stone, cyanide, sand or cement? 


If so, write us, stating the conditions and requirements fully. We can 
save you time and labor and help you to attain the highest degree of effici- 
ency in the finished installation 


Condo: 


Have you a mill to belt for power? 

If so, you need Condor Belting. It is the most expensive rubber belt made 
It is costly because of the labor and materia! 
nomical because of the service it gives 

Condor is the last word in heavy duty transmissi 








which are put into it, and eco 


on belting In the quality 


and treatment of the rubber; in the selection and tests of the duck; in the scien 
tific application of the friction, Condor stands in a class by itself 
It is sold under the most sweeping guarantee ever placed behind a belt—a 


guarantee of more service or a new belt 
Condor is meeting with a constantly increasing and unprecedented success 
In mills of all kinds it sets 


Let us know what your power be!t problems are 


new records in belt utility 
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dealer ind take l 
ride in his demot 
strator, then the ob 


ject ot the d ertis¢ 


t has bee oO 
| for we think th 
Cal 
No bl ventieth-centut man ll bu 
; Ti t fy , | 4 ry | 
pyre ire om an ivertisement e re 
purpe ( ertising 1 not t reat flemand 
OT Make s but to reate a desu f the 
irticle adverti I 
rm =e ; f } mat 
bre C8 we make tor this car are oO many 


and they will sound so bombastic and egotistical 


in print that we haven’t the heart to inflict them 


on vou. The only way to prove the car is by Demon 
stration and the only way to make a demonstration 
is to get you in the car and Jet you run it urself 

Sitting at the wheel of the Mitchell u get the 
feel of the car You will understand after you have 


run the car a mile or so just what we mean by 
superb mechanism, ease of control, prompt re 
sponse and knewledge of power. You will under 
stand without being told what we mean by sturdy 


build, engineering balance and proper distribution 


of strength and resistance to road strain. But no 
amount of advertising or printed matter can pos 
sibly make you understand or appreciate these 
feature You've got to see and feel to know 

Running the Mitchell yourself you will get 
the personal touch—you will know just what the 
iction 1 vhere if you let someone else run it 
you will be accepting hearsay evidence Lnd we 
want you to know that it 1s a risky proceeding to 
invest lot of money in omobile on hearsay 
Any automobile looks good when it is running b 
you yet half of them will reveal coarse mech 
anism if you sit in the driver’s seat and get the 
feel of the whole affai 

We welcome the personal demonstration It 
leaves nothing whatever to chance It’s the only 


way to buy an automobile and the only way to 
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one if we were not absolutel sure of wl 


personal drive will do we would try the 


iat 


ad 


‘ Ing | the hot-air plan of sale But this 
I performed so admirably for every man 
ho | wht one that ve know what it will 
» fo Y So we don't fear the personal touch 
Now then, if the personal demonstration pleases 
ou if the car pertorms to your satisfaction 

| you are sure of its action, don’t buy until 
ou k yourself this most important question 


Will the maker of this car live up to the moral 


responsibility that every 
hould feel and observe? What is there behi 
him to prove that he will?” 


The answer of the Mitchell makers is th 
ight ars of faithful service to the Ameri 
Public—eighty years of telling the truth—eigl 


years of building honest merchandise and selli 
it close to cost.” And to confirm this we ha 


honest manufacturer 


nd 


‘an 


ity 
ng 
ve 


the evidence of 30,000 Mitchell owners who love 


the car as we love it who love it for what it 
has done and what it can do who love it for 
its hourly, mon ¢ and yearly efficiency, its last 
ing qualities and its economy of maintenance 
Phe families that created this concern 
eighty years ago, own it et rhe reputation 
they gained half a century ago for decency 
honor remains intact today This is your 
guarantee of insurance This is the undeniable 
asset that goes with every Mitchell car and makes 
your uurchase an investment rather than a 


peculatior 

No motor car is cheap. Nothing in the form 
of a vehicle that costs over a thousand dollars is 
cheay Some cheap cars are awful cheap and 
ome re mightv expensive whether cheap in 
price oO! ot So that to get the full worth of 
your mone nd to be assured that you are not 
making mistake, take the personal demonstra 
tion and vho is behind the car that you are 
isked to bt 


(,0 to your nearest Mit hell dealer today at 


1d 


borrow his demonstrator for half an hour. Sit 
at the wheel yourself See how it feels to drive 
a car that has the real quality in it If there 


isn’t a Mitchell dealer in your neighborhos 
write us direct at once and we will find a way 
give you this personal demonstration 


rd, 
to 


Here is the Equipment for all the Mitchell Models Which is 
Included in the List Prices: 


Electric self-starter and generator—electric lights—electric horn—electric magnetic exploring lamp— 


mohair top and dust cover—Tungsten valves 


Jiffy quick-action side curtains—quick-action two- 


piece rain vision wind shield—demountable rims with one extra—speedometer—double extra tire 


carrier Bair bow holders—license plate bracket 


pump, jack and complete set of first class tools. 


A model for every taste and requirement 





Eighty years of faithful service to the American public 


Unlimited Financial Stability. 


Ask Your Banker. 
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when the attendant has unlocked the com 
bination, this also being subject to the 
general interlocking system. Certain 
valves are used to cross fill between locks, 
These also are interlocked, so that they 
ean be operated only in proper order and 
combination to equalize the water between 
a pair of locks and save water which 
would otherwise be wasted. This cross 
filling consists in allowing water from one 
lock which is full to flow into a lock by 
its side in the other channel until the 





level of the water is the same in both 
locks, thus using a portion of the water 
over again 


The fact that the control board is a 


working miniature of the lock which it 
operates shows the operator the actual 
condition of gates, height of water, ete., 


and, consequently, having the whole con- 


dition in miniature under his eye he knows 
| what to do next and when to do it; the 
| operator receiving his information as to 
the movement of the vessel from a towing 
muster 
How a Vessel is Locked Through. 

Let us now take a vessel through a set 
of locks It proceeds into the lock fore- 
bay either under its own power or that 
of a tug, and comes to a full stop. It 
then proceeds under the power and con 
trol of four electric locomotives—two for 
} ward to take it along, one on each side, 
}and two others astern, one on each side, 
to keep the vessel in the middle of the 
} waterway and to stop it when it has 
|} reached the proper point, and to prevent 
it from moving forward too rapidly 
} After the vessel comes to a full stop in 
the forebay its position is given by the 
towing master to the switchboard attend 
ant who, by moving a control switch lever, 
causes the lowering of the fender chain 
and the miniature fender chain on the 
contrel board after the lock gate is in 
the proper position. 

Now the vessel advances into the lock 


by means of the electric locomotives. The 


fender chain is raised and then the mas 
sive gates are shut behind, the miniature 
control board gates in the meantime indi 
eating this movement When the water 





on opposite sides of the gates in front of 
the vessel has been raised or lowered, as 
the case may be, until the water on both 
the same level, as shown on 


sides is at 


the water level indicators on the control 


board, these gates are opened and the boat 


is pulled into the next compartment. 


The Molecular Air Pump 
(Concluded from page 208.) 


econd groove connects with the suction 
of a third groove whose pressure opening 
communicates with another suction open- 
ing and so on, the grooves being in series 
and the effect being cumulative. The 
pressure is lowest in the central groove and 
increases uniformly toward both ends 

the cylinder up to the pressure produced 
by the rough pump. The last is connected 
by a rubber tube to the nozzle T which 
communicates with the Interior of the 
casing B The bearings of the shaft are 
oil-sealed, and the oil is prevented from 
penetrating into the casing by a spiral 
groove cut into the shaft which forces the 
oil outward against the atmospheric 
pressure whenever the shaft rotates. The 
spiral grooves act only when the shaft 
rotates with a certain speed, and it is there- 
fore necessary in starting the pump to take 
care that the rough pump is not connected 
with the molecular pump until the latter 
has attained its full speed. On stopping 
the pump air must be admitted into it 
before stopping the driving motor. Fig. 5 
shows the pump mounted on a common 
base with an electric motor of 14 horse- 
| power which runs at 3,000 revolutions per 


minute. The pump is geared to the motor 
| by a belt and runs at 8,000 to 12,000 revo- 
|lutions per minute. The starting switch 


lof the motor and the stopcock leading to 
|the rough pump lock each other auto- 
| matically so that a mistake in starting 
land stopping the pump cannot be made. 
| As the new molecular pump acts directly 
| by the motion of the molecules, it can be 
expected that it will remove not only the 
| gases but also the vapors. This was shown 
| to be the case in an experiment which was 


{made to test the efficiency of the new plant 
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as the result was obtained without the use | 
of phosphorie anhydride or any other dry- | 
ing agent. The experiment consists in| 
connecting to the pump a Roentgen tube 


of about 1 liter capacity. In about 10 
seconds, starting with a pressure of 5 
millimeters, the tube was evacuated to | 


such a degree that sparks were formed in a 
gap of 15 centimeters connected in parallel 
with As a similar vacuum 
cannot be obtained in less than 100 seconds 


the tube. 
with the mercury pump, also designed by 
Dr. Gaede, it will that the effi- 
ciency of the new pump is extraordinarily 
high. It has been found that whereas a 
pressure of 0.00001 millimeter of 
eury 1s reached with Dr. Gaede’s mer- | 


be seen 


mer- 


cury pump in an average in 15 minutes, 
the same result is obtained with the 


molecular pump in 4 minutes, and this 


without the use of any drying agent. 


Notes for Inventors 
A Combination Condiment Holder. 

Stanislaw I. Roclawski, of New York 
City, has secured a patent No. 1,070,535, 
for a condiment holder which includes two 
containers spaced slightly apart at their 
upper pt rforated ends with cut off means 
the from their 
containers, off 
movement 


discharge 
the 


for controlling 


cut means 
being connected for joint and 
having a the the 
container so that it can be operated by the 


respective 


part in space between 
finger of the user when the holder is grasped 
for use 


Life-Saving Appliance for Coal Mines. 
Consul H. D. Van Sant of Dunfermline, 
Scotland, tells of an invention that is at- 


tracting attention the coal miners 


of the Dunfermline district, being designed 


among 


for the saving of lives in the event of a cage 
rope breaking in the mine pit. The inven- 
tion includes two extra chains coming from 
the base of the rope and running down the | 


side of the cage and fastening to four pieces 


of strong wood that project from the four 
the When the 
is on these chains the 


hottom corners of cage. 


weight of the cage 


wood pleces are drawn inside the frame- 
work of the cage, but when the weight is 
off, as when the rope breaks, the wood 
pieces project by means of springs and 


engage the bunting and bring the cage to a 
tandstill. 


Convict Ingenuity.—Convicts in close 


confinement and under what is regarded 


as very strict supervision, constantly sur- 
the the skill 
avoid authorities. 


publie by with which 


the We 


reading of a convict in the Tennessee State 


prise 
they recall 
prison who was carrying on counterfeiting 
operations until the plaster-of-Paris molds 
were found, and it developed that he had 
succeeded in melting the baser metal by 
connected up with the 
his cell. 


means of a wire 


electric light wiring in 


A Typewriter for Writing Bengali, an 
adaptation of an American machine already 
extensively used in India, is described in a} 
The 


been 


consular same 
had 
writing seven Indian vernacular languages. 
The Bengali alphabet contains 360 char- 
acters, but many of these are identical with 
The actual 


number of characters engraved on the type 


recent report. type- | 


writer previously adapted to 


others in some of their parts. 


blocks of the machine is only 92; these can 


be variously combined, with the aid of 
“dead,” or non-carriage-operating keys and 
back-spacers, so that any letter in the 


alphabet can be produced. Apparently the 
adaptation cannot be applied to machines 
having a type guide, whereby the printing | 
point is restricted within defined limits, or 
to shuttle or type-wheel machines. 
Recording the Course of Enemy’s Ship. 
-A patent, No. 1,084,907, has been issued 
to Francesco Spalazzi, a lieutenant in the 
Italian Royal Navy, for an apparatus for | 


automatically and contemporaneously re- 

cording the course of the ship on which it 

is mounted, and of an enemy’s ship. The 

apparatus during the travel of the ship on 

which it is mounted records automatically | 
its course upon a drawing sheet or even | 
directly on a sea chart and at the same time | 
on the same sheet, and at the same seale it 
records the course of an enemy’s ship, the! 
evolutions and position of which are thus | 
continuously registered and immediately 

made apparent. 


| Office more 
| piration of the year and said, ‘‘One who 


| with a slight peculiarity in the letters with 
a paraph thereunder and with the upper 


;intention of 


SCIENTIFIC AMERICAN 


Legal Notes 


Delays in Prosecuting Patent Applica- 
tion.—In the case of ex parte Thomas 
wherein it was sought to revive an aban- 
doned application, the Commissioner of 
Patents in granting the petition called 
attention to the fact that the response to 
the official action which the Examiner held 

filed in the Patent 
month before the ex- 


insufficient 
than a 


was was 


waits until about the last day to file a re- 
sponse does so at his own risk, but where 
the amendment is filed in ample time the 


applicant is entitled to some considera- 
tion.” 
What is Distinctive Name Writing? 


In the case of Flanders & Flanders Manu- 
facturing Company vs. Studebaker Cor- 
poration, Assistant Commissioner Frazier 
has held that the word ‘‘ Flanders’ written 


end of the F extending in a long flourish 
thereover, is not written in 
tinective and peculiar manner as to make 


such a dis- 
the name registrable as a trade-mark, and 
quotes the decision ex parte C. H. Allen 
Company, saying ‘‘the distinetive manner 
in which the name is displayed must be of 
a character as to give such a distinctive 
impression to the eye of an ordinary ob- 
server as to outweigh the significance of a 
mere name.” 





Important Preliminary To Interference | 
Declaration.—Following an order of the | 
Commissioner of Patents, it is pro- | 
posed that preliminary to the declaration 
of an interference, the files of the inter- 
fering: parties shall be submitted to the law 
clerk of the Patent Office for a final review, 
in order that his judgment may aid in de- 


now 


termining whether the interference shall be 


declared. This is important, as it may 


avoid the declaration of interference in 
many cases where the interference should 
not be instituted, which cases frequently 


no benefit to either party and 


considerable expense to both. 


result in 


Division of Re-issue Applications.—-The 
new Commissioner of Patents, Mr. Ewing, 





early in his administration, indicated his 
not blindly following pre- 
In the case of ex parte Van Nos-| 
many | 


cedents. 
trand, he overruled a decision of 
years standing, and held that where an ap- | 
plication is filed for the re-issue of a patent, 
In his de- 


cannot be required. 


the Commissioner said, “the issu- 


division 
cision, 
ance of a re-issue patent is not the grant- | 
but the the 
patent already 


ing of a patent, exercise of 
privilege of correcting a 
granted, for which the law provides a fee 
different from the fee required originally, | 
and I find no authority for requiring the 
to 


applicant pay more.”’ 


-The Col-| 
Knotting 


Some Adjudicated Patents. 


man patent No. 672,636 for a 


| Machine has been held valid and infringed | 


in Byrd Manufacturing Company vs. Col- | 
the Hall patent No. 692,277 for an | 


man; 


| Incubator as limited by the prior art and | 


the specific language of the claim has been | 

- . . | 
held not infringed in Hall, Mammoth In- 
cubator Company vs. Teabout; the Smith 


patent No. 692,935 for weft-replenish- 
ing mechanism for looms, as to claims 


13 and 14 has been held void for lack of | 
patentable novelty in view of the prior | 
Northrop patent No. 600,016, in Crompton | 
& Knowles Loom Works vs. Stafford 
Co.; the Colman patent No. 755,110 for 
a knotting machine has been held valid and 
infringed in Byrd Manufacturing Company 
v. Colman; claims 2, 3 and 7 of the Keyes’ 
patent No. 923,534 for an improvement in 
neckwear have been held void and claim 
1 valid and infringed in Slip Searf Company 
v. Blanchard & Price; claims 1 and 2 of 
the Miller patent No. 1,007,041 for a| 
vehicle seat and lock have been held | 
void for lack of patentable novelty and 
invention in Biddle v. Hodge & Graves | 
Co. and the Coldwell & Gildard reissue | 
patent No. 11,923 (original No. 637,234) | 
for a warp stop motion for looms has been 





| held void as to claim 19 as not for the same | 


invention disclosed in the original patent 
and valid and infringed as to claims 23 
and 25 in Coldwell-Gildard Co. v. Stafford 
Co. 
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River Road, West Lafayette, Indiana 


This road was 10 


0 


HA 
Lh 





Constructed with ““Tarvia X° 
months after the flood 


MI 


Phe stographed two 


feet under water 





The roadway illustrated above 
runs along the banks of the Wabash 
River at West Lafayette, Indiana. 


In March, 1913, the great floods 
raised the river to the white mark 
on the tree at the left of the pic- 
ture, completely submerging the 
macadam roadway. 


This stretch of road was construct- 
ed in 1911 with “Tarvia X,” and 
the condition of the highway after 
the flood gives ample demonstration 


of the fact that a Tarvia-bonded 


roadway is waterproof. 


Tarviated macadam sheds an ordi- 
nary rainstorm immediately. W ater 
does not percolate into the surface 
or loosen the Tarvia bond. 


Booklets on request. 


BARRETT MANUFACTURING COMPANY 


New York Chicago St. L 


Cincinnati 


Philadelphia 


Minneapolis 


Boston 


AS 


Pittsburgh Seattle 


The Paterson Mfg. Co., Limited. Montreal Toronto 
St. John, N. B. Halifax, N.S. Sydney, N.S. 


In this instance, the road got more 
than an ordinary wetting, but after 
the waters receded the macadam 
was found still in excellent condi- 
tion, unchanged in contour, and 
ready for traffic without any atten- 
tion or repairs. 


is a dense, viscid, coal 


“Tarvia 2 
tar compound of great adhesive 
power and immune from damage 
by water or weather. Used as a 
binder, it so increases the strength 
of the macadam as to make it 
automobile-proof and erosion-proof. 
[he saving in maintenance expense 
and the prolongation of the life of 
the road more than balance the 
cost of the Tarvia treatment. 
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Standard 


Sor Accuracy 


The tools used 


men to lay out and measure fine 
work must be reliable and efficient 
Long service and perfect results have 
always given good mechanics absolute 


confidence in 


Starrett Gools 
The Standard 


Instruments of Precision 


For every kind of work 
laying out, measuring 
Starrett Tool just suited, 
There are other Starrett 
engineers, 
man at home. 


Our big, 


Starrett Tools 


all good hardware stores 


The L.S. Starrett Co. 


The ‘Worlds Greatest Toolmakers 


Asis 
o 32°? 


, and inspecting 


draftsmen, chauffeurs, and for the 


new 320-page catalog 
describes over 2100 styles and 
will be sent free or request. 
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Unity ofinterest means 
unity of effort 


The owners, the board of 
directors and the executive 
officers of the Pierce-Arrow 
Motor Car Company are 
one and the same group 
of men. The 


PIERCE- 
ARROW 


organization is, and has 
always been, one of united 
individuality, one entirely 
free from outside inter- 
ference by syndicates or 
any other form of external 
control 

The Pierce-Arrow Motor Car 
Company builds nothing but 
motor cars, thinks nothing but 
motor cars, and all its surplus 
strength and energy are used to 
make its good motor cars better 





The Pierce- Arrow Motor Car Co. of Buffalo, N. Y. 

































The heart, the mainstay, the vitality, the dynamic force 
—— it what you will—of every automobile electric self- 
tarting and lighting device is the storage battery. 
lf that battery is not consistently powerful and unfail- 
ingly dependable al! the skillful design and quality of the 
rest of the apparatus is very seriously handicapped. 


The “ Ex ide” Battery 


For Auto Starting, Lighting and Ignition 


nas proved, under the most thorough and stringent tests, 
its ability to give automobile owners exactly the service 
they want and havea right to expect. Today throughout the 
country itis the one battery thatis ah ing real satisfaction. 





In two out of every three Electric self-start ng and lighting 

1 66 or , - 

devices the ** Extde’’ is the battery that furnishes the motive power. 

Unfailing dependability under actual working conditions has demon- 
strated, beyond question, its superiority. 

Realizing that the success of your self-st: if and lighting 
device depends upon the quality of the battery with which it is 
equipped, are you going to be indifferent to the habtees question or 
are you going to insist on the ‘* Exide’’—the battery that makes 

: 
self-cranking and lighting devices absolutely dependable ? 
Think t r carefu Write our nearest office for information. 
pean ADELPHIA. 1914 
New = wk Boston Chicag is Cleveland Atlanta Denver 
Detront Los Angeles an Fran Seatth Portland, Ore Toronto 


886 “xine” Distributors 9 ** Exide’? I ts * Exide "* Inspection ( orps 
Use the “ Exide * Batteries for Electric Vehicle Propulsion. 
































|The Flying Machine and Its Equip- 


ment 
A Summary of the Air Navigator’s 
Instruments 


‘iB: FORE it really came the flying ma- 
hine was popularly conceived as a 
hi of winged bicycle running on air, a 
machine that could be taken out of the 
shed like a buggy. But when men actually 
i flew they soon found that flying was far 
| more difficult than was anticipated; that, 
indeed, it was peculiarly like sailing a 
lship far from land, because the ground 
jappears very different from an altitude 





than from a horse and buggy, that the} 


motion is so bewilderingly rapid to the 
novice that he knows not in what airee-| 
tion he is flying. He must determine his} 
whereabouts in some way and steer a} 
definite course. The direction in which | 
the bow of the machine is pointed has 
llittle to do with the direction of actual 
motion; for the machine follows not only 
the thrust of the propeller and the rud 
der, but also the direction of the wind. 
Again, the wind, at a height may blow in 
a direction quite different from that in- 


| dicated by weather vanes, the swaying 
| branches of trees, clouds of dust, flutter- 
line flags, and the smoke from chimneys. 
| Speed and direction of flight can be de- 
| termined only by experience. Soon the 
knack is acquired of ascertaining how 
much speed is due to the motor, how much 
}to the wind. 

To steer a definite course is difficult 
enough even in a motor-boat. It is still] 
|}more difficult in an aeroplane, requiring 
as it does close attention and incessant 
vigilance to keep the machine from capsiz- 
ing. Much of this work, unfortunately, is 
|done instinctively. After some practice, 
balancing an aeroplane becomes as much 
a matter of course and requires as little 
thought as balancing a bicycle. He per- 
forms the necessary motions to keep it 
from falling absolutely unconsciously. 

But a bicycle runs on a stationary sup- 
port, while the aeroplane glides on an ex- 
ceedingly unsteady body of air; that is one 
vital difference. Another is the fact that 
while the balancing of an aeroplane be- 
comes partly instinctive, still the pilot 
does not immediately feel whether he is 
losing his balance, as he would feel if he 
were skating or running. Sometimes he 
urust reason. Why? Because he can con- 
trol it only as long as it is speeding ahead. 





It is very easy to stop all progress of an| 
aeroplane in spite of the motor and pro- 
peller simply by guiding it upward too 
suddenly. An aviator may easily do that, 
and no instrument will tell him of his 
danger Indeed, if an aviator wants to 
ascend quickly, his instinets urges him 
to point the nose of his machine up sharp- 
lv, whereas he should do so very gently 
if he really wishes to climb. 

In making a curve the natural instinct | 
is to bank strongly, to incline the body | 
toward the center of the curve. But an| 


aeroplane banks itself the moment it is | 
turned because of its great span. One 





side in turning will always describe an 
essentially greater circle through the air 
than the other, and naturally moves fast- 
er. Therefore, it rises in the air. Hence, 
instead of helping the banking, the pilot 
has often to counteract the exaggerated 
rising tendency of one side. It takes ex- 
perience to get just the right amount. If 
there is too much banking the machine 





does exactly what a bicycle does when 
banked too much in turning on a wet} 
pavement. In other words, it capsizes | 
and falls toward the center of the turning 
circle. 

Even when control is lost by steering 
upward there is a parallel in bicycling. 
After you have pedalled a bicycle up on 
a steep hill with great exertion, and fo! 
low a natural but wrong instinct to relax 
your efforts when you have reached the 
level course at the summit of the incline, 
you are surprised to find that the bicycle 
has lost all its speed. It almost stops, 
and you have to thrust out your legs to 
touch the ground and prevent it from fall- | 
ing. With a tlying machine the ground 
is unfortunately far off, too far off to be} 
reached by an outstretched leg. The aero- | 
plane should really be compared with a 
bicycle running high on a wire, so that 
if it falls it falls into space. 
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$195.00 For This 
Wonderful 5-Room 
Portable Bungalow 


This house has— 
A hardwood floor, sand-smoothed, 
rfectly finished and double varn- 
ished. The under surface is creo- 
soted to resist dampness, keep out 
vermin and preserve the wood — 
Doors, awnings, transparent but 
unbreakable windows, a chimney 
end rustless screens for window 
and ventilator openings— 
A frame of solid, clear, Mission- 
stained Washington Fir and rust- 
less steel — 
All parts fit together with ‘‘Hook- 
on’’ and ‘‘Slip-in”’ joints. Instruc- 
tions furnished are so plain that 
two persons can completely set 
up the house to live in the day it 
is received. 


There is nothing like the Kenyon 
Take-Down House — there cannot 
be anything like it because all of its 
important features are covered by 
atents. Let this modern, portable 
ungalow form the basis of your 
plans for the summer — 


A complete summer residence ship- 
ped so conveniently packed that it 
can be easily conv eyed on an ordi- 
nary wagon and the price, $195.00; 
other — from one to seven rooms, 


$55.00 and up. 
Complete Catalog on request. 


R. L. Kenyon Co. 


670 ALBERT ST., 
Waukesha, Wis. 
TheKenyonPacific 
com ny, Market 
nd Frankli in Sts, 
mw ts Francisco 
Distrs. for Calif, 
Colorado Tent & 
Awning Co. 
1642 Lawrence St. 


nver 
Distrs. for Colo, 
























A 
meee KNIFE 


rare SHARPENER 
FREE 


The tough, sharp crystals of 
a Pikedndia Oilstone gust eat 
steel. It's fun to see how 
quickly, they put a dandy, 
keen edge on Carvers, kitchen 
knives, tools, etc. No other stone cuts so 
fast without losing its shape. 


Adopted now by manual train- 
ing schools, big machine shops, 
etc. Nothing like it. This is 
only one of the famous 


PIKE SHARPENING 
JL STONES 


“The only line that includes every sharp- 
ening substance—natural or artificial 
each the best for some sharpening need.” 





Every home goede one. Hardware and tool stores 
everywhere sell them 

Let us mail you a Pike India Vest Pocket Stone for 
pocket knives, office use, etc Just send yourdealer’s 
name and 4c. for packing and mailing. We llinclude 
** How to Sharpen ’’— greatest book ever written 
on sharpening and how to select and care for 


oilstones. You'll be pleased. Writetoday. 


PIKE MANUFACTURING CO. 
197 Main St., Pike, N. H. 











Shirley 
President “Satisfaction 
Suspenders "==". 


= ——— “Shirley President’’ is on buckles 


A. Edgarton Mfg. Co. Shirley, Mass. 


Shoulder-freedom 
for work or play 









TANK-O-GAS 

AN AUTOMATIC ACETYLENE 

GENERATOR AND STORAGE TANK 
NVEST 

BERAL TERM 


THE TANKE-0-GAS CO.,FOREST HILLS.MASS 
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— 
Just the thing for the 


Little Shop 
Carborundum 


Grinder Head 





OMPACT, serviceable, well 

balanced and constructed upon 
the right mechanical lines. The 
grinder head has a crucible steel 
shaft, real babbited bearings, and 
the main casting is of the best grade 
of grey iron, nicely finished. Each 
gnnder head is fitted with two 
genuine 


CARBORUNDUM 
GRINDING WHEELS 


the fastest, cleanest, coolest cutting 
wheels for general grinding—it's a 
great machine for the small shop 
where power is available. 
From your hardware dealer or direct. | 
Price, complete with two wheels, one 
$12.50 


coarse, one fine, 


THE CARBORUNDUM 
COMPANY 
NIAGARA FALLS, N. Y. 




















a Month Buys This 


Visible 
Oliver Typewriter 


Nothing Down—Free Trial. Less than 
Agents’ Prices. Shipped on approval. If 
you want to keep it, send us 4 a month 
Our booklet is worth sendin 4 for | because 
it tells you how tosave $41.50. It’s FREE. 










Typewriters Distributing Sendlente 
166 P-77 N. Michigan Boulevard, CHICAGO (19s) 





i Stack Them 
To The Ceiling! 


Once you install Globe-Wernicke 
Horizontal Files in your office, the 


effected begins to pay 
They save space, for you can 

stack them high up to the ceiling if need 
be. They save money, for they multiply 
an employee's ability. They save errors, 
for they provide a place for the famous 
Globe -Wernicke Safeguard System of 
fling and finding papers. Use the coupon 
it will pay you dividends. Investigate! 


The Slobe-Wernicke Ca 
Cincinnati 

Mfrs. Of Sectional Bookcases—Filing 

Cabinets ~ Stationers’ Goods 


economy 
dividends. 












Branch Stores and Local Agents 
almost everywhere, Where ord 
not represented, ¢ PSG. 
hip freight 3 o.* 
Prepaid. ve ap , 
soe 
an jee 
send “agrid®* Oe ig ae 
wae ee yy" gate 
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In view of all these difficulties, success 


ful cross-country flying is made possible 
only by instruments which curiously re 
semble those employed in navigating ships 


It is obvious that 


make the best 


}on the perilous ocean. 


a single flyer cannot pos- 


| sible use of them. He has his hands too 
| full. When it is remembered that a whole 
|staff of the 
| hautical ship, we 
of the 
The navigating problems of the 
the water 


navigation officers watch 


instruments aboard a 


|realize how much is expected 
| aviator. 
so greatly exceed those of 
in difficulty that dirigibles 
jcan carry a whole staff of navigating offi- 
cers are equal the task. It 
}evident what overwhelming 


|} tage the two and three-seated aeroplanes 


air 
only which 
to becomes 
an advan- 
| have over the one-seated aeroplane. 

The instrument 
ment in 
}even in the school machines that fly only 
fields, revolution 
the motor. 


an instru- 
not 


needed, 
an aeroplane, 


first 
never absent 
aviation is a 
for 
as that used on automobiles, and consists 
of a flexible shaft with the 
motor, a casing containing clockwork and 
a dial on which a hand travels over 
Thus the of 
minute is indicated. 
how 


| 

| above 

| a hl s s 

| counter This is the same 
connected 


fig 
revolutions 
The 


strong 


ures. number 
nero 


the 


made per 
planist cannot know 
wind at the level at which he is flying; 
|} but the revolution counter sufficiently 
dicates what speed the machine itself is 
prop 


is 





in- 


|} making to allow him to estimate the 
er direction to head his machine. 
The 
more 
with 
equipped, 
ures directly 
in the 


is performed, but 
another instrument 
machines are 


same service 
efficiently by 

which many 

namely, a wind gage that meas- 
the actual speed of the ma 
wind. This instrument ren 
valuable service: it 


now 


chine 
ders another most 
shows the pilot when he is losing speed, 
and with the speed, the control of the ma- 

Formerly pilots used to depend for 
information the feeling of the 
struck their faces. 





chine. 
| this on 
wind as it 
two 
pilot 
ma- 


benefits are derived from 
that tell the 


| Similar 
inclined his 


inclinometers 
how much he 
fore and aft 
found 
deceived 


levels 
just has 
chine 
| It 


|; eye 


from side to side. 
trained 
about actual 
position that in the 
pilot loses all judgment, although he may 
guided right in the dark 
Unfortunately a 


or 
that even a 
the 


darkness 


has been 


may be 


assumed ; 


be occasionally 


| by blind instinct. 


| level, 


is subject to disturbances 


many 


fluid | 
an air bubble or a pendulum device | 
aboard | 


an aeroplane because of the inertia and | 


Pilots 
zyro- 


momentum of the moving masses. 
eagerly adopt a trustworthy 
scopic indicator that 
cult task of indicating the true horizonal. 
is invented fly- | 
and 


will 
will 


Once such an instrument 
ing will become fifty per 
will be possible even in the dark. 

The control of the motor itself requires 
If the aviator is alone, | 


cent safer, 


many instruments. 


it may indicate only when trouble is com- 
ing, and when he should prepare himself 


fer a downward glide, assuming that the 
faulty has not yet lost him his 
speed and control. If he is not alone his 
companion should be able to remedy the 
indicated by the instru- 


motor 


irregularities 
ments. 
attention to mounting the 
easy reach of one of the passengers. 

the inevitable-steam gage 


motor within 


There is not 
—because the engine is a gasoline motor 
—but a dial on which the proper circula- 


tion of the cooling water is indicated. 
Another dial shows the working of the 
lubrication system. There is a switch for | 


throwing in or cutting out the electric | 
ignition. Some machines have also 4 


electric meter showing the strength of the 
electric current that makes the spark, 
guaranteeing, therefore, 
efficient. And there is a pressure gage in 
every machine that indicates the amount 
of air pressure in the gasoline tank b; 
which the fuel is forced to the motor. 

Most important is, of course, a float or 
a glass fluid level that shows how much 
gasoline is in the fuel tanks; without it 
the motors might suddenly cease to work 
over a locality where even by a long glide 
from a great elevation, the pilot could not 
reach a safe landing place. 

High flyers have discovered why birds 
warmly covered with down and 


are so 


fulfill the diffi- | 


As yet designers have given much | 


} 


and 
that the spark is | 
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Insurance-protection is not for 
a day ora year, but for a lifetime, 
and the best to buy is the legal- 
reserve kind, such as is issued by 
the standard old-line companies. 


The Postal Life 
is one of these: 
they are all sub- 
ject to the same 
Strict supervi- 
sion, and their 
policyholders are 


protected by the Ist. 


holders the first 


The Postal dif- 
fers from others 
chiefly because it 
does not em- 
ploy agents ; it 
does business di- 
rect and gives its 
policyholders the 
benefit of the 
commissions 
that other 
companies pay 
their agents. 


24. 


peoreets 
icy hol dur 


Furthermore, as the Postal Life 
does not establish itself in 
the various States, it is not sub- 


ject to taxes, licenses, and 
other State exactions, which 
means further economy. All these 
savings appear in Senerous 
dividends to policyholders. 


ASSETS AND 


At the close of business, December 
3ist, 1913, the Company had nearly 
$50,000,000 of insurance in force: its 
policy and other liabilities were fully 
covered by statutory and depart- 
mental reserves amounting to 
$9,543,218.25, with an excess of sur- 
plus to policy holders of $230,043.93. 








you will receive, 


filed with the 


Just s 


And to find « 








1. Your full name. 





POSTAL LIFE BUILDING 








35 Nassau Street 














Net Cost Low in the 
POSTAL LIFE 


because 
Commission Dividends rang- 


A divi he to Pol- 
sub 


pa 4 
reduce the ‘cost each year alter 





Simply write to the Postal Life and 
as stated, official in- 
formation based on reports regularly 
New Y« 
ance Department under whose strict su 
pervision the Company does bu 
ay 

nsurance-particulars as per 
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ut how much you save 


be sure t 


3. The exact date of your birth. 





| Send for Official Information 
@ and Satisfy Yourself About the @ 


Postal Life Insurance Company 


If you want to find out fully about 
the Postal Life, don’t take 
the word of an agent of some 
other company ; he is naturally 
prejudiced, and besides that, he is 
bent on influenc- 
ing you his 
as to geta 
commission. 

And don’t 
depend on 
what such an 
agent may 


Way 


so 


same legal and ing on whale-tife policies up Se show you in 
governmental 40% some insur- 
safeguards. O ance periodical 

ot neg adhe which he carries 


year. 
a Commission Divi- 
ty 


about in his poek- 
et: the article was 
printed for the spe 
cial benefit of ‘ag- 
ents and not for 
your benefit. 


Savings 


Write to the 
Company itself 
for Official in- 
formation, 
including its Fin- 
ancial Statement 

: for 1914, with a 
facsimile Certificate of Valua- 
tion of the Insurance Depart- 
ment of the State of New York. 


further 


The Company may also be able 
to refer you to policyholders in 
your immediate vicinity. It con- 
siders satisfied policyholders 
its very best asset. 


LIABILITIES 


The Company’s reserves and other 
assets are in approved securities, 
including State, municipal and 
railroad bonds and mortgages, real 


estate, policy-loans, accrued 
interest, deferred net premiums, 
cash in bank and various other 


items, aggregating $9,848,159. 





STRONG POSTAL POINTS 


Firet: Standard » y 
wk State Insur reserves, now nearly $ we 
000 Insurance in force 


nearly $50,000,000 
ness. Old-line lega 
not fra 


Second: 
reserve insurance 
ternal or assessment 


Third: Standerd policy- 
provisions, approved by the 
State Insurance Department 


wiesetes Operates under 
* State requirementa 
aan pd Bs to the United 


Your occupation States Postal Authoritie 








Fifth: High m 
standards in the selection 
Addres of risks 
. si ! Policyhe re’ 
The Postal Life Insurance Company | »-1)\ ‘Bureau — 
WM. R. MALONE, President = we 





New York _ 























Goodell Feats No. 125 Amateur Bench Lathe — 


Ask your dealer to show 
them to you, of write us 
for further particulars. 








Will do any kind 
of work within its 


capacity. 


We make attach- 
ments of you can 


make them your- 


self. 


GOODELL-PRATT COMPANY 


—- Greenfield 
Sevlsmiths, Mass. 
— 


U.S.A. 
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Lowered into a sound-proof room, 


closed in 
hatches fastened down, 
Motor 


tion. It is the 


eight-inch walls and 
a Continental 
final examina- 
under 


with 


undergoes the 
silence - test, 


extreme working conditions, gauged 


by 


defect-revealing noise 


escape 


a dynamometer. No faintest 
can possibly 


The motor must prove it- 


self a perfect mechanism. 


Motors 





(Lontinental 


Silent motors are saving motors, In power 


and in upkeep. 





More—silence certi- 


fies a total elimination of friction, and 


an amazing 


exactness of machining 


down to the ten-thousandth of an inch, 
which insures for the motor a life of 
many years of satisfactory service. 


Over 80,000 drivers are loud in the 


praise of the silent Continental; and 


this year 40,000 


more Continentals 


will go into service, in 92 makes of 


cars 
name, and 


pleasure cars in fact as well as 


commercial cars which 


bring their owners steady profits. 


From 11 to 60 horse power— there 


is a Continental in at least one leading 
make of every class of motor vehicie. 
No matter what the requirement, there 
isa Continental-equipped car to meet it. 


Continental Motor Mfg. Co. 


Detroit 


ooks, newspaper. Press 
¥y, ) Save money 


€2DoYour Printine! 


> Large 


é . 
xX N nting for other 
oY pr x ' 
Ce er factor r pres 
outfit unpies 


| FSCOPES. 
~ &D.MOGEY 
° PLAINFIELD. N. J 
" » LEARN TELEGRAPHY _ 
Far ww UTOM tte Teachan year 
* éut * is ¥ 
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y 
“NULITE FAVORITE” 
HOME LAMP 


> All ensy, rules sent. Write 
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NATIONAL STAMPING & ELECTRIC WORKS 
412.14.16 S. Clinten St., Chicago, Il 
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INVENTOR’S SUPPLIES 
triton MapDrt WokRKS 
Established }882 119 S. Clark St., Chicago 

The oldest, most reliable, most efficient model 
makiog and experimental house in the west 


Woashburne’s Patent 
“OK.” Paper Fasten- 
ers. Brass and nickel 
plated Steel, 3 sizes: in 


Bright Metal boxes of 50 and 


1} each. All Stationers,10, 
15, 20 & 25¢. Send 10¢ for 
Booklet free. 
YEARLY SALE 100 MILLIO 
THE O. K. MPG. CO., Syracuse, N. Y. 
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w E TEACH Retail Advertising, Window 


Trimming, Show Card Writing, Salesmanship 


DISPLAY MANAGERS TELI 





Sellorlogs Sel 
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231.243 W. 39th Si, New York City 
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conomest Tiare Scheel 


Big profit | 
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Largest Exclusive Motor 
Builders in the World 
Michigan 








LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horolegical Depar:.c-nt 


Peoria, Illinois 


Porme Pa 
Largest and Hest Watch School 





sively for this wor 
We teach Watch Work, Jewe 
Engraving, Clock Work, Optics 
Tuition reasonable Board 














PAL Mecoaa oTORS 
- ane Mo PAUNCHES 
— 


Catalogue M Free of Motors 
Catalogue 8 free of Boats 


ENGINES FROM 2 TO 40H PB. 





MECHANICAL 


of all kinds 
EXPERIMENTAL AND 





JUBRICATES #32 
ANYTHING *32¥3" 


118.124 North Clinton 8t 
HBESLVACORUISSILUSA 


SUPPLIES AND" MATERIAL 


LIGHT MACHINE WORK 


te order 
132 MILK STREET, BOSTON 





Hotel Cumberland 


NEW YORK, Broadway, at 54th Street 


Near 50th St. Sub- 
way Station, and 
53d Street Elevated 





Near Depots, Shops 
and Central Park 
New and Fireproof 
Strictly First Class. 
Rates 
Reasonable 
$2.50 with Bath 
and up. 
Ten minutes walk to 
forty theatres. 








Excellent 

Restaurant 
Prices Moderate. 
Send for Booklet 
HARRY P. STIMSON, Formerly with Hotel Imperial 


Only New York Hotel Window Screened Throughout 

















Flying is a cold sport—as cold] 
The sting 


feathers 
if not colder than ice-boating 
ing blast of the upper air becomes unbeat 
able to a pilot of an aeroplane. Remem 
ber he is traveling at a speed of sixty to 
eighty miles an hour. The warmest cloth 
ing has been tried. Still, the cold eats its 
Pilots 
numb, and apathetic, 
plains some accidents that have happened 


way through. reach the ground 


which 





perhaps ex 


at the end of long, high flights. | 

There is no reason why a few tubes cou | 
nected with the motors should not convey | 
the hot water from the cylinders around | 
the pilot's cockpit. That is 
machines; for the 


possible in| 
. } 
European barbaric | 

Se I 


method of seating the pilot in empty air 


jat the edge of the lower plane of biplanes 


still compulsory in the American Wright 
and Curtiss machines, has been discarde 1 
abroad in favor of well protected cockpits 
A heated cockpit could be provided with 
a windtight cloth cover that buttons to 
the aviator’s dress like an Eskimo’'s “du 
jak.” 

In Austria, Etrich has seated the sore}; 
tried pilots in a completely inclosed limou 


sine of good stream line form, made of 
}miea. Thus, even noxious head resist 
ance is saved; for at sixty to eighty miles 


fan hour, any 


part of an aviator’s body 


| that is exposed to the wind, wastes power 





after you 





| 


Some foreign aviators have installed in 
their machine a little desk on which to 


sketches, 


write notes and make little 
Some French machines in the last Paris 
show were even equipped with a littte 


locker for food and with heating devices 


Such conveniences are particularly rea 
designed for two 
that one 


only 


sonable in machines 


pilots with double controls so 


man may refresh himself not with 


rest, but also with food and drink whie 


ithe other takes his turn in guiding the 


machine. 

A serviceable device in 
the pilot's belt. Aviators like the oar- 
men in Venetian galleys must literally be 
seats. At times the 
with a 


aeroplanes is 


strapped to their 
wind forces the machine around 
violence that finds no parallel even in a 
small sailing ship in the heart of a tem-| 
Caught by the air the machine is 
(without capsiz- 
getting out of control) that the 
body would cause} 


pest. 
hurled down so suddenly 
ing or 
inertia of the pilot's 
him to fly out of his seat and lose his grip 
on his levers unless he were held down. | 
In fact, pilots have been pitched out of 
machines that were still under contre] | 
and killef. It was then that the French 
invented the aviator’s strap, a strap that 

holds the body fast and is still a bit elas 

tic, a strip wide, very strong, and capabie | 
of being instantly released in case of a 
smash of the machine. 

Flying has developed other safety de- 
vices. <A life-belt against drowning does 
inspire one with awe be- 
useful in learning to 

with a safety | 

function on!y | 
head 


not necessarily 
cause it may be 
swim. But it is different 
that performs its 
fallen 


helmet 


have foremost. 





These helmets consist of fixed paddirg 
filled with resilient, coiled, steel wire. 
They may save a man from a cracked 


broken neck. 
helmet, aviators’ 
topped by a sort of 


skull, but not from a 

If not crowned by a 
costumes are usually 
skull cap to cleave the wind with the least 
trouble. A weird barbaric feature of this 
cap or helmet is to be found in the littie 
roll or screen at the side of the head, 
right in front of the ears to protect the 
somewhat against the terrific 
clatter of the motor’s open exhaust. A 
muffler would not consume very much 
power. It has been tried successfully in 
England, and is, in fact, furnished, if de 
sired, with the newest models of Wright 
the eyes from the 


eardrums 


biplanes. To protect 
icy blast and from flying oil, goggles are 
| 


| 


worn. 

All these instruments and implements | 
deal with the mere function of flying, of | 
To navigate the 
edition of a| 
instrument is re- 


keeping afloat in space. 
aeroplane, an embryonic 
navigating 
The 


Numerous difficulties, connected 


mariner’s 
indispensable. | 

. . | 
with its} 


grad- 


quired. compass is 


aeroplanes, have been 
ually overcome. The first is the excessive 
vibration of a frail and small craft- ail| 


use aboard 


engine 


_ 


room as it were—with a motor | : 
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Perfect Pencils 
Seven ry black and wy 4 
copyi rees, every 

gree qieatled seve to vary 








Supreme among all 
five-cent Pencils 
Samples 217 Fifth Ave., 


Write for 
FR 








American Lead Pencil Co, New York 





Do You Remember 
Bernhardt’s 


Debut? 


To many of us the Divine 
Sarah has long been a pleas- 
ant memory. 

But that memory consists 
mostly of farewell tours—it 
doesn’t go back to her ini- 
tial performance. 

It seems impossible that 
she ever made a first bow, 
and waited expectantly for 
the verdict of an audience. 

But she did! 

At Booth’s Theatre, N.Y., 
in 1880, she gave her first 
American performance. 

And though it seems so 
long ago—Richmond 
Straight Cuts were then 
already established as the 
best of all Virginia cigar- 
ettes. 

During all the years since 
Richmond Straight Cuts 
made their first bow and 
received the acclaim of par- 
ticular smokers, they have | 
maintained the same high 
standard of quality. Today 
—as then—they are the best 
of all Virginia Cigarettes. 


20 


for Xjpet Mow Hlaswe 2 
15c 








Friends for 
forty-two years 
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MOORES 
Loose Leaf Record Keeping 


n more 





MOOKE B ta rene Le af sev ot odiae 
(¥ 





SEC RITT Looe let af outfits for the largest to 
t ” 


the small 

IF YOUR PRESENT METHOD of eping your rec- 
ords » matter for what purpos s unsatisfactory, 
write 1s best you can wha our trouble is, and 
we W rk up a sketch for an easy way of handl ing 
the rhe ill be mailed to you FREE 





r — Do not hesitate 


of this fre 


MOORE'S MODERN METHODS 


s mation and instruction in 
100 “LEAR HOOKKEFPING and other RECOKD keep- 
w to start a LOOSE LEAF = ee 
r h t 





er] " keep it g 
It « D w the LOOSE LEAP 
tem any kind of busi- 
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y mar ager, okie leper. or Sopra 
Il help yo 
JOHN C. MOORE CORPORATION, 860 Stone St., Rochester, hers 
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The only beats that are a constant 
pleasure, net a constant 





xpense of painting they cust 


They 


slight ¢ 
nothing to put In commission 
are built of heavily galvanized tough 
steel! plates like Government Torpedo 
Boats with air-tight compartments 


e-Boats—absolutely guar 
against puncture 


like Lif 
anteed 


Motor Boat 
Book and learn bow Mullins 
Boats are built by the World's 
Largest Boat Builders. 

HE W.H.MULLINS CO, 


115 Franklin Street Salem, Ohio 


f0 DAYS FREE TRIAL 


We ship on approval without . c— 
deposit, freight prepaid. DC 
PAY CENT ity ay Re 
after using the bicycle io days. 
DO NOT BUY a bicycle or a pair 
of tires trom anyone 
at any price until you receive ourlatest 
art catalogs iliustrating eveTy kindof 
sii bicycle, and have learned our unheard of 
prices and marvelous new offers. 
ONE CEN is oll it will cost you to 
write s postal and every- 
thing will be sent rou free di by 
Sreturn mail. You will get much valuable in- 
formation. Do not walt, write it now 
TIRES, Coaster- Brake rear 
wheels, lamps, sundries at usual prices, 
Mead Cycle Co, ».). 115 Chicaye 


Send for Free 














Figure Now on That 


©ld Sewn Canceé 


It will get you out into the — air, away 

from common haunts — give you rest and 

exercise in one. Send for Rus “Old Town 

Canoe” catalog and get acquainted with 

canoe construction. 4000 canoes in stock. 

Gm Agents everywhere. 

Old Town Canoe Co., 
102 Main St., 

Old Town, Me., U.S.A. 
ae 
























EPICYCLIC 1 TRAINS, which play an important methods will be of great benefit to an 


part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


Sears, Roebuck and Co.’s 
Masterpiece of Value 


THE HARRIS 


VISIBLE TYPEWRITER 





believe the 
Harris is the 
greatest typewriter 
value in America. 
Let us mail you 
our catalog which 
illustrates and de 
scribes every detail 
and quotes special 
liberal terms. Please 
request Typewriter 
Catalog No. 70S92 
Write today. 


Sears, Roebuck 


Typewriter 
Sx 


at 

1. 1s our great 
est merchandising 
triumph. Hundreds 
in replacing 
other makes in our 


use 


own plant. 
It is standard in size 


and shape—is equip 
ped with Unive rsal 
ard, two sets of 
ys, shift lock, 
5 ey, tabu 
back spacer, 
Marginal release, 
ll-inch carriage. 








turns, moreover, more suddenly than 2} | 
|ship. Still the aeroplane compass has 
been made fairly reliable. 

For cross-country flying a map is as | 
necessary as a compass. Maps for avi- | 
ators are different from other maps. They 
must not contain too much confusing de--| 
tail. For quick reading they must empha- | 


points of 


strument, of identical construction, wi'l 
give the points of the compass if the 
time is indicated by a perfect chronom- 
eter. Astronomical tables showing the 
changes of the sun's position with the 
|} seasons must be consulted. Even finding 





that 
| above sea 


izing, 


SCIENTIFIC AMERICAN 


,;equipment of nearly one fifth the power | 
of that of a mammoth dirigible. Aero-| 
plane compasses are now floated in s 
liquid contained in a vessel that is sup- 


A} 
formidable obstacle to the use of the com- | 


ported on a bed of resilient felt chips. 


pass is the mass of iron in the powerful | 


motors, necessarily in close proximity to 
the magnetic needle. It is no easy ta-k 
on shipbourd to arrange pieces of iron 


that 
and in what 
be relatively 


so ho 


around the 
how the ship may turn, 


compass matter | 
posi 
mass of its hull may 
the needle will always turn 
An aeroplane turns not only 
but also around a 


it 


tion the 
to the needle, 
to the north. 


around a vertical axis, 


horizontal axis when is inclining. 


size those features which most resemls'e 


the general outline and the principal land- 
They must 
nay igator | 
fae- 
suit- 


marks visible on the ground. 


chart the dangers te the aerial 
towers, 


All 


as church 
high 


eminences, such 


chimneys, even trees. 


tory 
able landing places must the | 


map, as well as telegraph wires and high- | 


appear 


is} 
of | 

{ 
muy | 


Very important 
different 
that a 


conductors. 

indication of the 
Without 

to 


tension 
the 
the ground. 


levels 
machine 
easily come grief 

Moisant 
hold a 


pass. 


to) 
with map and com: | 


employed an easy method 


definite course 
picked out 
the chure’ 
instance, the of 
fixed his intended direction on 
noted the changing 


Ile simply some promi. | 
| 


nent landmark, tower of a 


for in general direction 


his course, 
the 


compass dia! and 


position relatively to his chosen mark. | 
When he came too near to the latter he! 
picked out a new one. In the recent flight 
from Berlin to Vienna an officer guided 
an aviator, whose passenger and helper 
he was, even above the clouds, simply by 
taking his direction from the sun and 


computing the sun’s position by his wateh, 
This 
of 
compass 

ators that 
As a sun dial will give the time when the 
this in- 


an extraordinary 
the 
constructed 


presupposes sense 


Using same principle, a 


for avi- 


locality. 


has been 


is simply a sun dial reversed. 


the Compass are known, 





a place astronomically by taking the sun's 
to German aviator 
Marcuse, who has | 


with these | 


taught 
thanks to Prof. 
instruments 
taken 
an artificial 
figuring. 


height is now 
otticers, 
designed which 
and | 


horizon 


measures be easily 
quickly, by 


and tables with hardly 


miy very 


means of 


any Such | 


aeroplane that has completely lost its way 


above ¢ louds. 
It is often of the greatest importance 
the aviator should know his altitude 


level. after nautical locat- 
he should be able to read his alti- 
the ground from map, 


ground altitude in order 


So, 


tude above his 


which should give 





|} to be absolutely accurate. Thus the avi- 
jator is able to keep clear of the groun]| 
and its many dangers. } 

It is always well for the aviator to| 
know his exact altitude. Therefore, he 
earries a barometer—not the old-fash- 
ioned kind with mercury in a long glass 
} tube, but a littie contrivance that indi-| 
cates by clockwork on a dial the deforma- | 
tion of an elastic casing from which the} 
air has been exhausted. Aerop!anes also} 
oceasionally carry barographs—the same | 
sort of barometer, but one that auto- | 
matically registers the changes of alii | 





two of the masts has already 
| 


tude during flight on a sheet of paper. 
“ | 

The Wireless Telegraph Station at 
Punta Arenas, on the Straits of Magel- 
lan, to in full operation 
It will a of 
comprising tubular 
high, 
provisional 


is expected be 


this be station 
kilowatts, 
269 feet 


A 


early 
100 


year. 
seven 
steel masts and costing over 
$150,000. installation 


established | 


on 






It || 
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Announcing an important |% 
development in Tire Mak- | 
ing 


66 





The Creation o7 


Vanadium” | 


(TRADE MARK) 


Rubber 


Reached only after a quarter of 
a century working with rubber, 








- 













1 gh more ay re tr pe Bh 
D he process invigorates and refreshes 
the rubber, increases its resilieney, densi 
fies it by contracting the pores and gives it 
greater resisting power and longer wear 


**Vanadium”’ Rubber is 
used only in 


Lee Tires 


Puncture-Proof 
Pneumatic 


} 





Lee Regular Tires 
Lee Zig-Zag’ Non-Skid Tires 
Lee’ Velvet” Red InnerTubes 
Lee Tires are 12'2% over 
size of molded tires 
“Vanadium” Rubber is the a: 


your tre problems Test it } 


Write 










swer to 


for Detail Pamphiet No. 6 
Sold in every leading city 
“Lee Tires ur ‘phor 


Look up ny 1¢ book 


(SS fb ones 0); 


CONSHOHOCKEN, PA. 
S Ellwood Lee, President 
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Summer Where You Will 


PLAN now to spend the Summer amid 
your favorite surroundings. Whether 
five miles or five hundred miles distant; on 
Lake, River or Creek, Mountain or Plain, the 


NIE-GOUDIE 
TAKE-DOWN HOUSE 


solves your problem. You can put these Take- 
Down Houses up with only a screw driver and 
hammer. Various sizes and styles; one to five 
rooms. Weather, water, vermin and damp-proof. 
Hardwood floors, rust-proof screens. They have 
doors, windows, awnings and chimneys. Cost 
less than a Season’s Cottage renta! 
Write for illustrated catalog now. 


CARNIE-GOUDIE MFG. CO. 

















108 A St. Kansas City, Mo. 


















To the World’s Most 
Successful Sales Managers 
and Advertising Men 


analysis 
in 


They have made an 
of their experience 
letter work. 

It 


Sa les~ 





can be 
Quality, 
of paper 


proves that best returns 
secured only when the 
Weight, Finish and Color 
are taken into account. 
Contained in: “How to Buy 
ness Correspondence Paper,” 
also includes samples of 


EncreA re WaritinG 


TRAOE MARKED | 


Busi 
which 


APE 
FOR BUSINESS STATIONERY 


A demand which necessitates the produc 
tion of 320 tons daily bespeaks the qual 
ity of “Kagle A" Writing Papers. And 
this ‘volume” production——minimizing 
manufacturing costs—affords an addi 
tional advantage to the purchaser in the 
way of low price 
As a result, in “Eagle 
you get the best —* le 
ever the price you pay. 
Mail back the coupon or write 
on your business letter head 
ing for “How to Buy Busi 
ness Correspondence 
Paper.” 





’ Writing Papers, 
quality what 


| 

! 

{ 

| 

' 

8. Ad 

8-17} 

American | 

. Writing Paper | 

American Writing { 
Paper Company 
| 

| 

{ 


Holyoke 
Mass. 


Company 


Holyoke, Mass. 


Send me your port 
folio, “How to Buy Bust- 
ness Correspondence Paper.” 
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= WANTED To manufacture METAL 
SPECIALTIES. 20 years 
cuneiueas in making Dies, Tools and Special 
Machinery. Expert work. C 
ack grey STAMPING & ELECTRIC WORKS 
Dept. 2, 412 South Clinton Street - Chicago, Ill. 








PMOmoune =a: 
MeTHOD 





German — French — English 
Italian —— Spanish 
or any other language learned 
quickly and easily by either the 
Oylinder or Disk Cortinaphone Method at 
home rite for FREE 
EASY payment plan 
CORTINA ACADEMY OF LANGUAGES 
1164 Meera Bidg., 1166 Broadway, Cor. 45th Strect, New York 
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poi 


comfort of the guest. 


RUE hospitality does not over- 
look refinements in home ap- 
ntments that affect the mental 
A properly 


installed Si-wel-clo Closet prevents 


the 


embarrassment for both guest 


and hostess that a noisy flushing 


’ 
coset causes. 


The Si-wel-clo has 


every sanitary feature and the 
beauty of its Vitreous China, pure 


whi 


any bathroom. 


ite all through, adds character to 
It is impervious to 


acids and its surface is as easy to 
clean as a china plate. 


“Bathrooms of Character” S-21 


tells about the making of perfect bath- 





May we send you a copy? 
THE TRENTON 
POTTERIES Tw? 
Trenton, N d.. 


rooms. 


Large t Manufactures 
Sani ary Pottery in the Us 





it nal 


Te ae ee 


Cece Serenata zy 


Re meniteenine tors fore 


SCIENTIFIC AMERICAN 





Good Shoes—Good Paint 


Every building at the plant where Packard Shoes 
are made is painted with “High Standard” Paint 


Three years ago the large plant of the M. A. Pack- 
ard Co., of Brockton, Mass., was painted with ‘‘High 
Standard” Liquid Paint. They are so well pleased with 
the way the paint is wearing that they are using it ona 
new addition 
If you want real protection for your buildings—if you 
buy on the basis of quality or service, not first cost alone— 
' “High Standard”’ Paint will be your choice. 


High Standard 


Ye; 
bu LAv%X WOUID-PAINT 






“ is the most beautiful, enduring and economical of paint. We can prove 

(cen this to you by tests made throughout a third of a cent iry. 
we Brothers “High Standard” Liquid Paint is scientifically made 

ihe —as carefully compounded as a physician's prescription. No 
Rat guesswork, After a long service it leaves a good surface 
“ee f repainting. 

se 
He Valuable paint book free 
ritad: ~ y Paint and Painting” is full of pointers that every one 
fw a rt? £ ought to know in purchasing paint. It’s interesting, too. 


lfora today. 


The "pais Brothers Company 








ots " 474 E. Third St., Dayton, Ohio 
otek Boston Jersey City Chicago Kansas City Minneapclis 
Lowe Brothers, Ltd., Toronto, Canada 
When You Buy a Typewriter 
Le £ les Ri ord Gk td 
hr Pru rl hase 
ALL. KINDS OF WRITING MACHINES 
ARE MANUFACTURED, BUT THE 
Is 2.8 
Recognized Standard of Merit 
This is NO IDLE STATEMENT. It isan AXIOM 


The oldest s« entific body in the United States, the Franklin Insti- 
tute of Philadelphia, put the Underwood through tests for a year 


and then award led it the Elliott Cresson medal 


Here is the wording of the award: 


In recognit of the er meritorious inventions embodied 
Underwood Standard Typewriter, and of its exceed 

\ " and efhcient details of construction, forming a 

i ne of the most advanced type, with unsurpa ed 

; the und excellent make-up throughout, the Institute 

‘ Eliott Cresson Gold Me to the Underwood 

l (Company, for the ingenuity, sk ll | pertection 
t kK »p displaved in the Underwood Type writer.” 


IN ADDITION TO THIS THE 


UNDERWOOD 


HOLDS ALL INTERNATIONAL RECORDS FOR 


SPEED, ACCURACY and STABILITY 


Viachine You Will Eventually Buy”’ 


py The 
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: lof these surfaces by such 
“ | oils: these oils 


| benzol, 


| cellulose 


communication with the 
iklind Island 
through Magellan Straits \ secondary 


m will be installed at the Evangel 


istas Lighthouse, at the Pacific entrance 
to 1 straits Navigation through the 


traits will be greatly facilitated by the 


new stations 


| Recent Advances in the Art of 
| Lacquering 

Department of Indus- 
University of Kansas 


| By L. V. Redman, 
trial Chemistry, 


2} art of lacquering metal consists 
in placing a thin transparent film of 


varnish 
| 





upon the polished surfaces of 


|}metals such as silver, brass, copper or 


German silver, to serve as a. protective 
coating and prevent the rapid tarnishing 
| agents as OX) 
and the 


gen, sulphur, acid vapors, active 


reagents in the air, e. g., coal smoke and 


furnace fumes Lacquers have consisted 


generally of natural gums dissolved it 


suitable solvents to which have been add 


ed small amounts of drying, veg 


serving as agents to 
toughen and temper the brittleness of the 


resins and allowing the lacquers to be 


easily and smoothly. The sol 


applied 


vents are alcohol, amyl acetate (banana 


oil) wood spirits, denatured alcohol, ethy! 
acetate, wood distillates, nitro-benzene, 
petroleum spirits and turpentine 
re kauri, gum 


The resins, gums or waxes a 


elemi, soft copals, shellac, ceresin, casein 
These resins are very largely replaced by 
artificial materials such as nitro-cellulose, 
acetates, celluloid and cellulose 


formate 


tation in thel 


amd with vessels passing | 


etable, | 
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Victor Jig Saw 
For foot and power 
Will cut up to 3” thick 
Swings 24 in. 

DIAMOND MORTISER 
Will mortise and tenon 14” 

to 1” wide, 6” deep. 


Send for catalog 


, The Seneca Falls Mfg. Co. 
695 Water St.. Seneca Falls, N.Y 


747 VGH GRADE—LOW PRICED NX 
LATHES for REPAIR WORK 


Wae: SEBASTIAN Lathe 
cupes 
-atalog 
| TPESERASTI NATE CO, 12 rOCahertSt, aie NY 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 13-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 





1999 Ruby Street 
Rockford, Ill. 





| <2 prone meaty a 
| “Red Devil” 
SPECIAL 
|Heavv "Klein" Pattern 
§ | Electricians’ No. 1950 
hig Side Cutting Plier, 8" 


SMITH & HEMENWAY Co. 
150 Chambers Street, New York City, WY. U.S & 





GROBET SWISS F ILES 


the standard of excellence in 

fa files, and have been for over 100 
) rs We send postpaid as an in- 

troducer 48 files especially adapted 


i i } 
2 Fe for tool makers and machinists on 


} receipt of $5.00 This is a chance to get a set of 


The oils added to decrease the brittle- | 


ness consist of linseed, tung oil, and cas 


tor oil Other materials used for this 


purpose are camphor and glycerine 
cently, that is, within the last four years, 
there have appeared on the market lacquers 
lacquers are com 


of new order These 


posed entirely of synthetic resins dis- 


solved in the regular lacquer solvents 
They contain no oils, no natural resins or 
gums, and in fact have no natural product 


of any kind whatsoever in them. The raw 


materials for these varnishes are very 
wonderful and the synthetic lacquers | 
stand as a monument to the moder 
chemists ski rhev consist of carbotic 


acid, which is obtained from the tar that 
collects upon the sides of the ovens when 
coal is being roasted to produce illuminat 
ing gas or coke, and formaldehyde, w 
is produced from wood alcohol by incom 
plete combustion 

When carbolie acid Cor 
applied by chemists) 


phenol, the gel 
eral name and com 
mercial formaldehyde, in equal volumes 


are heated together for some time, there 


results an amber-like resin which, if not 
heated too long a time or at too elevated a 
temperature, is soluble in alcohol, amy! 


acetate, nitro-benzene, aniline, wood dis 
tillates, carbolic acid and many other sol 
vents The reaction between the carbolic 
| acid and formaldehyde may be hastened 


introduction into the 


very much by the 


mixture of such foreign substances as 


acids, alkalies, and 


salt, washing soda, 
salts generally. These foreign substances 
are added in small amounts and are used 
for the sole purpose of hastening the re 
action As their rdle is not well under 
stood in the reaction, the chemist is satis 
fied to say that they act catalytically and 
the substances are called catalysts, mean 
ing that the reaction is hastened by their 
although they do not enter 
reaction. As the for- 


presence, 
|directly into the 
|maldehyde is volatile, 
|ried on in closed vessels fitted with reflux 


the reaction is car 


jcondensers, to prevent the escape of the 
} gaseous formaldehyde. 
|has continued for the desired length of 
generally one hour, the mass is 
gum is taken from 


| time, 
allowed to cool and the 
the vessel, washed well in water to re- 
move the catalyzer and then dried. The 
result is a resin not unlike common resin 
in appearance and possessing many of its 

resin melts at 
It is rather brit- 


| physical properties. The 
| SO deg. to 100 deg. Cent. 

| tle, dissolves readily in the common sol 
products, and 


vents, except petroleum 


when about 20 per cent by weight is dis- 


| 


files ull a eciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 





THIS RATCHET WRENCH 


Saves Time and Money 


——— 
The u. 4S. Ratchet Wre et Wrench 





US RATCHET WRENCH CO. 
218 Masonic Temple Peoria, w. | 


Solving Your Difficulties | 
to the Manufacture 
of Your Article — 














Dept del and Sp ul Machine Dept., 

7 Die Dept ston facturing and Assembling Dept 
What w t He w we work, Who 
k form. 5 for it 


DECAMP & ‘SLOAN MFG CO., 420-422 Ogden St., Newark, 
N New York Office, 154 Nassau St. 











You May Crowd a CRESCENT JOINER 


aw Tables, Mlaners, 
sitchers, “Shapers, 
rers, Disk trind- 
x arlety Weed Workers, 


THE CRESCENT MACHINE ©0.. 230 Main St., Leetonia, Ohio 


WEL DRILLING 


MACHINES 


Over 70 sizes and stvies, for illing either deep or 
shan w wells in any kind of # ry or rock Mounted on 

N r mn stile W th engine or horse powers. 
g. simple and durable Any mechanic can operate 
em @asily Send for catalog 


WILLIAMS BROS., Ithaca, N. Y. 


“Responding to the Call” 
from the practical 
mechanic for a 
Breast Drill that 
shall eclipse all ex- 
isting Tools of the 














kind, we are pleased to intro- 
duce the A.J.W.& CO 

BREAST DRILL with 
Gear Locking 
Device. 


















Ithasall thestrong, 
useful and practical 
points of existing Drills, and REALim- 
provements added that are peculiar to (] 
itself. PRICE, $5.50 
A. J. WILKINSON & CO., Machinery 
84-188 Washington Street Boston, Massachusetts 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 







LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 





After the heating | 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., °7,3¥. Lake S« 


3 -— a System 
ty — on oa 


guaranteed to do your work. 
Sixty days free trial. Other 
sizes as cheap. Pumps,motors 
and engines. Write for our 
New Way Selling Pl Plan No, 54 


The Baltimore Co., 














Baltimore, Md. 








tom 
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So ——: solved in 70 per cent aleohol and 10 per | 
iH }cent amyl acetate, it makes a lacquer 

= = “— | Which dries very rapidly to a hard lus- 





i} trous coat. 
| The 
jected to a process of heating for differ- 


from a 


NON-GRAN has proved 
ITS MERIT 

ITS UNIFORMITY The temperature ranzn trom 125 ee 

ITS ABSOLUTE SUPERIORITY ture the more rapid ts the transtormation 


This heating process imparts the most 
wonderful properties to the lacquer 
the heating it 
all ordinary solvents, 


ent periods of time, few minutes 
to several hours, depending 


perature the 


upon the tem- 


and thickness of the coat. 


to every other bearing 
metal, in every duty for 
which it has been recom- 
mended. Constantly in- 
creasing numbers of car 
MANUFACTURERS and REPAIR 
men are realizing the 
wisdom of backing their 


is completely insoluble 


and the lacquer may 
acetone 


the 


allowed to stand in alcohol or 
Without suffering 
Acids 


no effect whatsoever 


for weeks at a time 


slightest depreciation. and am 


monia have upon it 


and strong alkalies dissolve it only very 


slowly. 
The 


lacquer may be applied either with 


e ° an ordinary brush or air brush, or the 
workmanship with the best article may be dipped in the laequer. 
bearing metal to be had. | After coating by any of these methods the 

article is dry in the course of an hour 


and may be placed in the oven for heat- 


ing. The 
after one hour, 


baking is generally 
and the 


and is ready 


article is removed 
for the 
be 
the 
Generally two coats are 


from the oven mar 
ket. 
the 
process is begun. 


Articles thus lacquered 





Two or more 
article if desired before 


coats may 


That is why NON-GRAN 


has reached such wide use. 


The use of NON-GRAN in 


sufficient. are 


special value 


a car is not only an indica- oye ee ee 

it a “o e ‘he Cus. a ‘TOSCODES, molar | 
tion of quality, but con- scopes, and instruments which are made 
clusive proof that the car largely of brass, copper or silver, retain 


WILL STAND UP. The BEAR- 


The lacquer also has much more extensive | 

INGS are the parts that take uses in the lacquering of brass beds and 

the WEAR. brass and copper household ware, such as 

eandle-sticks, trays, candelabra, brass 

AMERICAN BRONZE COMPANY | urns and all kinds of beaten copper and 
340-380 CARTON BLVD. brass. 

BERWYN, PENNSYLVANIA Once the article is properly coated with 


to the 
It 


its surface is immune 


and the 


this lacquer 




















ae ———— attack of solvents atmosphere. 
eT MN may iy may be immersed in alcohol, acetone, | 
dilute acids, alkalies, or washed with hot 
Try the Original and Genuine‘)? and water, without injury. Am- 
WELGMEVUIES MORSE CLARIFIER FREE. monia, vinegar, or other solvents likely to 






Machines Sound Try it out in your ows phonograp! | be found in the average home has no effect 
. th or talking mechine. ‘Then if uetie- 
Life Like ts worth send us a dollar. | ynon it. The lacquer may be injured by 
ts these littledevices are 
preted: wp . age the use of such cleansers as contain grit 
= records in any form, as the grit actually cuts off 
Ma ke | 
- —v- the lacquer by erosion. In every other 
: ~ respect the lacquer is permanent. It pos 


a durable lustrous surface, is quite 


| Sesses 


| transparent and elastic in thin films, and 


a light 
desired color 


which may 
the of 


golden color 


possesses 





MORSE BROTHERS, Mirs, and Distributors be . l . ! 
248 Lincole Building Minneapolis, Mina, ee AE "” use 


the 


any 





proper dyes or pigments. 


Are You Inte ore in Automobiles? 


Philippine Government Students 


This book contains vitally important 
: ee in the United States 

ates a number of years the Philippine 

government has been sending young 

Filipino men and women to the United 

States to receive a collegiate education 


the 
he man who drives 





car—and with it the Chauffeur’s Ls with a view to appointment to 








Box k absolute ly free. Write now The American o.8 . . , 
Chauffeur Pub, Co., 261 Butler Pidg., Cincinnati, O positions th the government service. I Dp! 
- | to date 211 of these “pensionados,” as they 
LEARN W ATCHMAKING ure called, have been sent over, and a 
and become independent Refined, profitable labor = : 
Good-Paying Positions Secured Competent men al-| large number of these have been appoint- 


money earned 


Ways in demand Easy to learn; : . 

while studying. Write for our Catalogue. “Address,| ed to office on graduation Iiereafter a 

St. Louis Watchmaking School, Dep't 6, St. Louis, Mo. different policy is to be followed, as the 

CLOCK MOVEMENTS islands now have a university of their 
Spring motors and parts manufactured own, Where natives may receive thorough 


MODEL AND EXPERIMENTAL WORK 


LUX MODEL WORKS, Waterbury, Conn. 


ELECTRICAL & MECHANICAL DEVICES 
BUILT TO ORDER 

MODELS, INVENTIONS, SPECIAL MACHINERY 

BENJ. LEVI, 353 W. B’way, N.Y, City _ 


Models and Experimental Work 


INVENTIONS pevEgren 
SPECIAL MACHINERY .. . 


E. V. BAILLARD CO., 24 "Frankfort St., N.Y 


VEEDER 
our 


all 
peusionados 


training in undergraduate subjects. 


Accordingly, will only be 
postgraduate study 
The Philippine legislature, 
provided fifteen fellow 


American in 


designated for in the 
United States. 
at its last session, 
ships for advanced work at 


stitutions. 


Explorers Using Wireless 
Telegraphy 
$ ppree Italian expedition to the western 
Himalaya and the Karakorum, under 





article thus coated and dried is sub- 


to! 


After | 
in | 


complete | 


given to | 


heating | 


of | 
in chemical and medical lab- | 


their luster indefinitely when thus coated. | 
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TOPPER RRE 


HlI 


Cold Drawn Steel Union 





—expands and contracts in the same ratio as the pipe, eliminating 
expansion leaks. 


—seats densified steel against a soft brass cushion, eliminating leaks 
at the seat. 

—is Cold Drawn from Rolled Steel, eliminating sand holes, blow holes 
and all other defects which cause leaky unions with their loss of 
power, shut-downs and expense. 


—Stands Supreme Among Unions. 


MARK MFG. CO. 


Makers of Standard Full Weight Steam, Water, Gas and Line Pipe, Black and Galvanized 
1903 Dempster Street EVANSTON, ILL. 























| 
| 


higher | 





register iprocating - ‘ene * 3 ‘ e : 

‘nts or revolutions Dr. F. de Filippi, is equipped for wireless 

¢ rut ‘Tull size. Booklet free 2 : s. | 
telegraphy and is preparing to use this 


VEEDER MFG. CO. 
18 Sargeant St. Hartford, Conn. 
Cyclometers, Odometers, 
achometers Counters 
1 Fine Castings 





means of determining longitude 
veys. 


where it was used for time signals be 





Re G 3 ae F 
teyioe ca ta toe tween Simla, Delhi and Lahore, and sub 
Re Fins’ . P . 

EC France, by Markt &@ G o. Ltd., 107 Avenue Parmentier, | Sequently between Skardu, in Baltistan, 
Paris; Germany, Austria- Hungary and Scandinavian ¢ ‘ountries and Lahore 





Ludw. Loewe & Ce., Hutten Strasse 17-20, Berlin 


in its sur- | 
The outfit has been tested in India, 





CUNARD 


FASTEST STEAMERS IN THE WORLD 
Liverpool Service 


NEXT SAILINGS 
LUSITANIA- - - - March 10, 6 P. M. 
MAURETANIA - March 17, 6 P. M. 


via FISHGUARD for 


QUICKEST ROUTE 


LONDON, PARIS, BERLIN, VIENNA 


*Carmania February 28, 10 A. M. *Franconia. .April 11, 10 A. M 
*Carmania.........March 25, 3 P. M. *Campania. .April 14, 6 P. M. 


Lusitania - Mar. 31,6 P.M. Lusitania - . Apr. 21,6 P.M. 
Mauretania - Apr. 7, 6 P.M. Mauretania-Apr. 28, 6 P.M. 
*Calls at Queenstown East and West Bound. 








THE NEW, MAGNIFICENT 


“AQUITANIA” 


JUNE 10 JULY 1 JULY 22 AUGUST 26 
Great Britain’s Largest Ship 


The Embodiment of the Proved Qualities of the 
“Lusitania”’and“Mauretania” 


An Improvement Upon Contemporaneous Practice in Ship Construction 


MEDITERRANEAN—ADRIATIC SERVICE 


Madeira, Gibraltar, Algiers, Monaco, or Genoa, Naples, Patras, Alexandria, 
Trieste, Fiume. Sailings noon. See Itinerary. 
28 a! ee .March 17 


SA | Re eee February 
PANNONIA.. stines .March 10 CARPATHIA 


Round the World Trips, $474.85 and Up. 
Special through rates to Egypt, India, China, Japan, Manila, Australia, 


land, South Africa, and South America. Independent tours in Europe, 
: Send for booklet Cunard tours. 
Agents for PENINSULAR & ORIENTAL STEAM NAVIGATION COMPANY. 
Frequent sailings for. India, China, Japan, Australia 
& O. cruises NORWEGIAN FJORDS, etc., June 13 and July 17 


Itineraries now ready. 


Piers, foot West 14th St., N. R. Offices, 24 State St., 


ae) 


March 
New Zea 


et 


August 7 


Zz 


N. Y., opposite Battery 
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VICTORIA LUISE 
MAR.|I™ 
APR.II™ 


To Summer Skies and Placid Seas 


on the Ideal Cruiser 
VICTORIA LUISE 


Special. Features Ball Room, Swinn 
(,¥ymnasium rome nade De 


AIT edern levices for if 


16 to 27 days, $145-$147 up 


HAMBURG - AMERICAN LINE 


PANAMA CANAL” WEST INDIES CRUISES 








EVERY SATURDAY 
BY 
ATLAS SERVICE 


ft 
veer ate, 
‘Tees 


The well-known Prinz Steamers 
Visit the West Indies, Panama Ca-al, Cuba. 
Jamaica and Costa Rica 
RATES: 

11 to 18 days to Cuba and Jamaica, $85.50. 


25 days Cuba, Jamaica, | 
Costa Rica, Colombia, | $150. up. 


Panama Canal (round trip) $142.50. 


41-45 BROADWAY, NEW YORK  Painclea UAE 








THE YORK 


<2 DRAMATIC 
YY MIRROR 


ESTABLISHED IN 1879 SUBSCRIPTION $4.00 A YEAR 








PUBLISHED EVERY WEDNESDAY 





THE THEATRE VAUDEVILLE MOTION PICTURES 
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AMPLI PY FREI ALE AT A NEW TAND 


THE DRAMATIC MIRROR CO. 145 West 45th Street, New York City 











‘“eusar’ ADD TO YOUR INCOME kee sort $53 to 510: 


Key Cutter day 





AMERICAN . *‘AMERICAN”’ 
> ‘ 2 Sharpener 
per - : j “ "REMEMI t ~~ AMERICAN” I 
atter 1 little wonder. ( quar Ang r Rou 
AMERICAN SHARPENING MACHINE CO., Inc 
Dept. § 184 W. Washington St CHICAGO 

] The C SONST ye C : 1ON | of an INDEPE NDE N’ wd INTERRU PTER 
jeer G@agrames giving ns blishe Supplement No € g ar and mecise description on the 
xstruction of an Independent Interrupter. Order fron uf newsdealer from Mu r & ( Inc 36! Broadway, N 





AS A PROFESSIONAL MAN 


“THE FORUM 


nterests t t king, eating pe f the world; | relieve in ideals: people who, 


Kile present, realize thei dependet e€ on the past and their relation to the future 


The price is 25 cts. a copy. A three months trial subscription for 50 cts. 








MITCHELL KENNERLEY Gd Publisher, NEW YORK 








until you investigate the Temple slow speed, ye duty, general purpose engines; 
1% to 50 H. P.; use gasolene, kerosene, alcohol, or distillate; weigh and bulk from % to Y less than 
horizontal engines and are built stronger in proportion to strains 
Temopte 







Don’tBuyanEngine 


pap yh fe fae poh — Aymnbeden go b Lng And Se Lot Ty 
Temple t Engines Have Won Five Ist Pendens for Low Operating Cost, Stability and Steady Power 


This Comy y leone of the pioneer engine makers of the country (61 yeare as mire.) whic ane reliability of its product 


Write TODAY for Catalog, Prices and THIRTY DAY FREE TRIAL OFFER 
TEMPLE MANUFACTURING CO. 2106 So. 54th Ave., Cicero, lil. 
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. may be put. 
Manufacturing 
No. 1684—The “steam” and “‘ destructive” dutliatioa 

ALCOHOL processes, and names the numerous products o 

Soles from the complete operation. 
and other No. 1661 Statins ¢ 7 wped sad geote 

woportions ai quantities each pr uct unabi¢ec, anc 
Products of the hacela processes u: 
Process Nos. 1723 and 1724—The general subject of the utili- 


ACH number of the Supple- 
ment costs 10 cents. A set 
of papers containing all the arti 


Se Pre wanes wal be No. 1910—The production of ethyl alcohol from waste 


your newsdealer or from us 


MUNN & CO., Inc. 
Publishers 

361 Broadway 

New York, N.Y. 





Wood Distillation | 


No. 1610—A General Review of the Subject of 


utilizmg wood wastes, and the uses to which the wastes 


zation of w wastes, giving all the products 
by a clear and valuable diagram showing their relations 
to each other, and many illustrations of apparatus. 


No. 1592—The manufacture of wood alcohol by 
a German process which first converts sawdust and sc raps 
a ucose and then totlcohol, leaving the residue of the 
od with 75 per cent of its heating value, and in condi- 
» to briquette without a binder. 


Profits from re- 
fuse wood and | 
sawdust are in 

| 





reach of any one 
who will locate 
near a sawmill. 
The Scientific 
American Sup- 
plement filescon- 


No. 1789—Prof. Ruttau's article on the manufacture 
of wood alcohol, a very c omprehensive disc ‘ussion 


No. 1643—Dry distillation of Beech and other 
hardwoods comparing European and American meth- 
ods, and giving the quantities of products obtained. 


. No. 1335 — Charcoal manufacture in Germany 
tain a senes of with complete recovery of by-products, their descrip- 
valuable articles tion and uses. 


on this topic No. 1472—“Distillation of Pine Products” refers 
Ww hich are con- especially to turpentine manufacture, but covers the by 

. products as well, and gives information of the profitable 
tained in the fol- 


nature of the business. 

lowingnumbers: 

8 No. 1151—Refers to acetic acid, wood spirit and acetone 
from distillation of wood, and gives a good description of 
the necessary apparatus, and particularly of the points 
to be observed in operating the plant. 


No. 1736—Production of Alcohol from Cellulose, 
how wood and wood products may be used. 


No. 1656—Turpentine from waste wood. 


products (sawdust, etc 


No. 1915—Experiments on the hydrolysis of sawdust, 
sugar and alcohol from wood. 


No. 1927—Recent covgiogmenty in wood distillation ; 
millions of cords of wood allowed to go to rot are capable 
of yielding valuable products, 


No. 1953—Chemical treatment of waste wood, recover- 
ing values from low-grade material. 
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ably over $10,000,000 worth of goods per year. 


N one industry alone New York sup- 
plies half the total output of the United 
States. Asa financial center New York 
is more than six times greater than any 
other city in the country. Twenty-six per cent of 
the banking power of the United States is centered 
in New York—and 10 per cent of the banking 
power of the world. 
These are stupendous facts and figures. They emphasize 
the vast and far-reaching importance of New York as a 
focusing point for business—as a base from which YOU 





should operate if you want to increase or develop import 
or export trade, or if you want more business in the East, 
with lower selling expense, reduced transportation costs 





and quicker deliveries 





You should have storage, assembling, shipping or manu- 
facturing quarters in New York— 

BECAUSE you would then command the most effi- 
cient and complete manufacturing and 
shipping facilities in the United States. 

BECAUSE 27 per cent of the buying population of 
the United States would be located within 
100 miles of your door—a market of tre- 
mendous possibilities. 

BECAUSE New York is the gateway through which 
one-half of the import and export busi- 
ness of the United States passes. 


BECAUSE in New York you would have a labor sup- 
ply not to be found in any other Ameri- 
can city. 

The untold economic and business building advantages 
back of all this have been developed to a point of highest 


pe ssible efficiency in 


BUSH TERMINAL 


the greatest industrial community in the world, located on 
New York Harbor, but a short ride from the city’s center. 
Bush Terminal is already the New York home of over 


200 live, wide-awake concerns—many of them in the ten- 


A Valuable Book “How to Reduce Overhead Expense” 


million dollar class. New buildings are constantly going up. 
In these clean, modern, fire-proof structures there is space 
ready for you to lease RIGHT NOW—just as little or much 
as you need, arranged to suit your requirements—on one 
floor or several floors. 


ERE you will have room to expand 
as your business grows. You will 
find abundant daylight, ample 


power, inexhaustible water supply—-to be paid for 
only according to quantity used. You will have fire protec 
tion that pulls insurance rates down to 10 to 20 cents per 
hundred—a rate without precedent. You will have thor 
oughly up-to-date, sanitary conditions for workmen and an 
abundant supply of labor, housed near at hand. 


All railroad and steamship lines connect directly with 
Bush Terminal. Goods are delivered to your floor and out- 
going shipments are taken from your elevator absolutely 
without cartage and hauling expense to you. 

In fact, Bush Terminal is a veritable city in itself, with 
its own fire-fighting organization (plus a million dollar 
sprinkler system), its own police force, its own post office 
and parcel post stations, its own express, telegraph and cable 
offices. 

To locate in New York is no longer expensive or diffi- 
cult. It is EASY and ECONOMICAL—reduced to the 
lowest terms of simplicity—by the Bush Terminal plan. 





Yet you want us—and we want you—only if it is to 
YOUR advantage. We will make a careful investigation 
and tell you frankly whether New York as an operating 
base would SAVE MONEY for you; whether it would 
reduce handling and transportation costs, thus netting 
BIGGER PROFITS on your present business; whether 
it would simplify your buying and selling oper- 
ations, thus enabling you to build MORE 


To the Man Who Wants to Get 
MORE BUSINESS in the East 


A recent report of the Census Bureau at Washington classes New York as the 
‘‘chief center of manufacture for the United States.”’ 
are 28 different lines of business, each one of which produces and sells consider- 


In New York City there 

















Some of the 200 
Bush Tenants 


American Chicle Company 
American 5 and 10 Cent Stores 
American Lithographic Co 
American Laundry Mech'y 
Amory, Browne & Compar 
Armour Glue Works 

Seech- Nut Packing Compa 





any 
Encyclopedia Britannica Co 
Max Englander 

Fairbanks, Morse & Co 
Marshall Field & Company 
Robert Graves Company 
Holeproof Hosiery Company 
The Jones Speedometer 


S. Karpen & Bros. 


Republic Me rte tee Compar 
Roessler & Hasslacher Ch. Co 
R. & G. Corset Company 
Rueckheim Bros, & Eckstein 
Russia Cement Company 
Sears-Cavas Company 
John Simmons Company 
q el « 


Swedish Lron & St« 


me 
= 


Taylor Nursery Baby Bed Co 
Tidewater Paper Mills Co 
Troy Laundry Machinery Co 


United Cigar Stores Company 


A.A untine & Compan 
G. Washington Coffee Ret “Co 








Wm. Wrigley, Jr., Company 





7limpae 0, 








material sources and CUT MANUFACTUR- 1, 
ING COSTS. F 


. wy. ~ = Af 
BUSINESS—Eastern, Export or Import; : 
whether it would bring you closer to raw i 

) 


This service is open to any concern, big or | 
. . . . . \ 
little. It costs nothing and entails no obligation. i 








will be sent free to any business man who requests a copy on his firm letterhead. 
Write today and get this interesting work on up-to-date industrial practice. 


Bush Terminal Company sf? 
100d Broad Street 
“ lett.) 
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the Austrian Tyrol From the etching by E. Horter 
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